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Universals in creole languages are commonly thought to reveal the basic 

linguistic processes involved in the formation of languages.  However, while syntactic 

and morphological trends in these languages have been considered in great detail, 

phonological organization in creoles has largely been overlooked.  This dissertation was 

concerned with phonological universals in creoles, specifically the serial organization of 

speech sounds during the formation of these languages.   

The traditional approach to phonology is a generative view, in which an innate 

Universal Grammar (UG) is postulated to exist in the human mind (Chomsky, 1966).  

Generativists invoke a phonological component of UG as an explanation for the existence 

of phonological universals.  An alternative to a UG phonology can be found in 

approaches that emphasize the formative role of cognitive, perceptual, and motor 

constraints on the organization of speech.  One such approach, the Frame/content theory 

of the evolution of speech production (MacNeilage, 1998), may be relevant to the sound 

patterns in creole languages.  This theory addresses what might be humans’ most basic 

preferences for patterns in the serial organization of speech sounds.  According to the 

theory, the two stages of speech development--the earlier Frame stage and later 

Frame/content stage--characterize speech development in phylogeny and in ontogeny.  
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While Frame stage patterns are heavily influenced by natural speech production 

propensities, Frame/content stage patterns are claimed to be culturally transmitted.  

In my investigation of mean frequencies of serial organization patterns in nine 

creole lexicons, I found that the creoles studied overall exhibited similar Frame/content 

theory patterns (MacNeilage, 1998) to the modern-day standard dialects of superstrates 

studied, suggesting that the patterns were primarily copied from the superstrates.  Unique 

contributions of creolization included 1) less variation in patterns of serial organization 

overall and 2) significantly higher levels of intersyllabic consonant place of articulation 

reduplication (called C1C2 co-occurrences).  Further analyses are needed to confirm the 

preliminary finding that higher C1C2 co-occurrences in creoles are due to the high levels 

of these co-occurrences in novel coinage in the creoles.  The significance of these 

findings with respect to the Frame/content theory is discussed. 

 

 

 

 

 

 

 

 

 

 



vi 

 

TABLE OF CONTENTS 

    Page 

 

List of Figures.…………………………………………………...........…………............viii 

CHAPTER I:  Context of dissertation.................................................................................1 

Creole terminology..................................................................................................3 

 Creole lexicon and phonology.................................................................................8 

  Lexical inventory.........................................................................................8 

  Phonology..................................................................................................12 

Theoretical accounts of creole phonology.............................................................18 

Universalist views......................................................................................18 

Substratist views........................................................................................23 

The Frame/content theory of the evolution of speech production.........................28 

The Frame stage.........................................................................................30 

The Frame/content stage............................................................................33 

Plan of work...........................................................................................................40 

 

CHAPTER II:  Study 1.  Frame/content patterns in nine creoles......................................41 

Method...................................................................................................................42 

Data collection.......................................................................................................42 

1.  Louisiana Creole...................................................................................44 

2.  Haitian Creole.......................................................................................45 

3.  Sranan...................................................................................................46 

4.  Sierra Leone Krio..................................................................................47 

5.  Sango.....................................................................................................48 

6.  Lingala..................................................................................................50 

7.  Nagamese..............................................................................................51 

8.  Tok Pisin...............................................................................................52 

9.  Chinook Jargon.....................................................................................53 

Results....................................................................................................................55 

1.  Louisiana Creole...................................................................................56 

2.  Haitian Creole.......................................................................................57 

3.  Sranan...................................................................................................58 

4.  Sierra Leone Krio..................................................................................59 

5.  Sango.....................................................................................................60 

6.  Lingala..................................................................................................61 

7.  Nagamese..............................................................................................64 

8.  Tok Pisin...............................................................................................65 

9.  Chinook Jargon.....................................................................................66 

 



vii 

 

CHAPTER III:  Study 2.  Creoles compared with NT languages.....................................69 

Method...................................................................................................................72 

Results....................................................................................................................73 

 

CHAPTER IV:  Study 3: Frame/content patterns in novel coinage..................................83 

Method...................................................................................................................85 

Results....................................................................................................................86 

1.  Sierra Leone Krio..................................................................................86 

2.  Tok Pisin and Chinook Jargon..............................................................87 

 

CHAPTER V:  Summary and interpretation of findings...................................................94 

Summary of studies................................................................................................95 

Study 1.......................................................................................................95 

Study 2.......................................................................................................95 

Study 3.......................................................................................................98 

Methodological concerns.....................................................................................101 

General discussion...............................................................................................105 

Frame/content theory and creole phonology............................................105 

Universalist models of creole phonology................................................109 

Substratist models of creole phonology...................................................111 

Future directions..................................................................................................113 

 

References…………………………..…………………...……………………………...116 

Vita…………………………………………………………………………………...…127 

 

 



viii

 

LIST OF FIGURES 

Figure             Page 

1. Geographic locations of the nine languages studied: 1. Louisiana Creole,   

2. Haitian Creole,  3. Sranan,  4. Sierra Leone Krio,  5. Sango, 6. Lingala,   

7. Nagamese, 8. Tok Pisin, and 9. Chinook Jargon.....................................................43 

 

2. Means and standard deviations of the three C1V1 and V1C2 co-occurrences expressed 

in observed-to-expected 

ratios.............................................................................................................................74 

 

 

 

 

 

 



1 

 

CHAPTER I 

Context of dissertation. 

Grammatical universals across a variety of language contact situations, such as 

those in foreigner talk, second language acquisition, and pidgins and creoles, are 

considered to reveal the existence of an abstract language-specific cognitive capacity in 

humans (e.g. Bickerton, 1984a; Kay & Sankoff, 1974; Muysken, 1980; Todd, 1974).  

Pidginization and creolization, above all, reveal processes involved in the construction of 

a language, including how lexical items are chosen and how phonetic structures are 

developed, thus fueling speculation on the factors involved in these processes.  Due to the 

unique circumstances in which pidgins and creoles are formed, linguists have historically 

proposed that the grammatical universals in these languages comprise the most basic 

elements and structures of human language (e.g. Bickerton, 1984a). 

Although creolists have reported detailed accounts of the syntactic and 

morphological trends in these languages, the significance of universal trends in 

phonological organization has largely been overlooked.1  This dissertation is concerned 

with phonological universals in creoles and pidgin languages.  Specifically, it is 

concerned with the serial organization of speech sounds in these new languages.   

The traditional formal approach to phonology is a generative view, in which an 

innate generative grammar—Universal Grammar (UG)—is postulated to exist in the 

human mind  (Chomsky, 1966).  Generativists make the distinction between competence 

(knowledge of language) and performance (the actual use of language; Chomsky, 1965) 

                                                
1 Important exceptions include Tinelli, 198l; Bender, 1987; Klein, 2003; Singh & Muysken, 1995. 
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and invoke a phonological component of UG as an explanation for phonological trends in 

the realm of linguistic competence, or innate knowledge of language.  A general 

alternative to a UG phonology can be found in performance-based approaches (e.g. 

Lindblom, 1992; MacNeilage, Studdert-Kennedy, and Lindblom, 1985; Studdert-

Kennedy, 1987), which emphasize the formative role of cognitive, perceptual, and motor 

constraints on the organization of speech.  One such approach, the Frame/content theory 

of the evolution of speech production (MacNeilage, 1998), may have implications for 

understanding sound patterns in creole languages, specifically intrasyllabic and 

intersyllabic co-occurrences.  This theory addresses the question of what might be 

humans’ most basic preferences for patterns in the serial organization of speech sounds.   

In this dissertation, I set out to accomplish two goals.  My first goal was to find 

out how phonological patterns in creole languages relate to patterns predicted by the 

Frame/content model of speech production.  To this end, I examined phonological 

organization in the words of nine creoles for Frame/content theory patterns.  I further 

wanted to explore to what extent the phonological patterns found in these creole 

languages could be said to be due to the creolization process, versus just borrowed2 from 

their respective contributing languages.  Therefore, I made several comparisons of the 

phonological patterns between the nine creoles and their contributing languages.  First, in 

order to place this dissertation in the context of creole studies, I review terminology used 

in the creole literature, as well as prominent theories of creole phonology. 

                                                
2 The term borrowed  here is used "in the broadest sense, to refer to all types of linguistic interference" in 

"contact-induced language change" (Thomason and Kaufman, 1988, p. 20). 
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Creole terminology. 

Creoles typically develop among subordinated classes of people in colonial or 

trade settings in which speakers of different languages are forced to communicate at first 

in a particular social domain, such as a business or plantation setting, and later across 

various social domains (McWhorter, 1997).  Despite the stigma of lower social status 

frequently attached to these languages, they are “not wrong versions of other languages 

but, rather, new languages... shaped by many of the same forces that shaped English and 

other ‘proper’ languages” (Holm, 1988).  There are estimated to be from 127 to as many 

as 200 creole and pidgin languages in the world (Hancock, 1977, 1979; McMahon, 

1994).   

What unique contribution does the study of these languages offer other areas of 

linguistics?  Romaine (1988, p. 2) asserts that the “rise, spread, and development [of 

creoles] should reveal things of interest for linguists concerned with language acquisition, 

language change and universal grammar.”  Lefebvre (2000), among others, has also 

discussed the importance of creole studies to other research endeavors, emphasizing the 

relevance of creole studies to studies of first and second language acquisition, language 

universals and language change.  In particular, studying creole development may provide 

a window into the processes of language change in an observable period of time relative 

to traditional genetic linguistics.  In fact, Markey (1982) has suggested that the 

development or evolution of language change that normally occurs over 300 years in 

languages can be witnessed over only 30 years in creoles.  The process of creolization, 

whether it involves the formation of novel grammatical structures or simply the selection 



4 

 

of structures borrowed from many source languages—both of which occur in a principled 

manner (Lefebvre & Lumsden, 1989 in Lefebvre, 2000)—is informative about general 

principles of how speakers organize language.  For the purposes of this dissertation, I 

have examined patterns in phonological organization in creole languages, in the hope that 

they provide insight about the organization of speech sounds in languages in general. 

In discussing the process of creole formation, it is helpful to review some terms 

used to describe creoles.  Creolistics is the study of pidgin and creole languages, 

including how they are defined, how they originate, and how they are related to each 

other (Romaine, 1988).  This field, compared with the study of language in general, has 

only gained popularity as a serious field of study in the latter half of the 20th century 

(Holm, 1988).  As a result, creolists are divided on which properties should be used to 

identify a creole language.  For example, whether creoles are considered first language 

acquisition, and therefore nativized, is still intensely debated within the field.  I return to 

this debate in a later discussion of creole genesis. 

The lack of consensus regarding which properties characterize a creole is 

exemplified by all the terms developed over the years to describe variants of creoles, such 

as “creoloid” (Platt, 1975; Todd, 1975), “semi-creole” (Holm, 1992; McWhorter, 1998) 

and more recently “restructured varieties” (Holm, 2004).  Despite differences of opinion, 

however, creolists generally agree on a few key concepts.  Accordingly, I have arrived at 

the cautious and very general definition of creole as a contact-induced language with a 

full-fledged, unique, and relatively stable--if highly variable--grammar.  A pidgin is 

typically the initial contact language formed by speakers of different languages, usually 
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including a socially subordinated class of people, in situations of restricted language 

contact.  Pidgins are not merely simplified dialects of other languages; existing grammars 

are restructured during pidginization to produce new grammars (McMahon, 1994).  

Pidgins eventually develop some stable grammatical norms, although they lack the 

established stability and grammatical complexity (e.g. word order rules, consistent use of 

inflectional morphemes, gender marking, and tenses) that creoles possess.  Pidginization 

is commonly thought to involve grammatical simplification, while creole formation 

involves grammatical elaboration (Hall, 1966; Hymes, 1971; McWhorter, 1997; 

Rickford, 1977; Valdman, 1977).  Essentially, the expanded function of creoles across 

multiple social domains entails developing expanded structures.   

Various terms have been used to describe languages that are not contact-induced 

languages.  For example, natural language refers to a language that serves as a ‘mother 

tongue’ and is not reduced in any fashion (Ferguson & DeBose, 1977).  The term natural 

language has been adopted into the creole literature to distinguish between creoles and 

non-creoles (e.g. Holm, 1988; Romaine, 1988); however, this distinction is a misnomer in 

the sense that many of the same processes that act on the formation of contact languages 

also act on the evolution of so-called natural languages (Hancock, 1980).  Because of the 

inaccuracy of this term, I have chosen instead to adopt the Thomason and Kaufman’s 

(1988) term normally transmitted3 (NT) to refer to languages in this study that are not 

contact-induced languages. 

                                                
3 I am aware that this term is not ideal either, in that it implies pidgins and creoles (and their speakers) are 

perhaps sub-normal, or abnormal a view that I do not endorse.  However, I have adopted this term because 

I have yet to find an established suitable alternative in the creole literature.   
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In their discussion on genetic classification, Thomason and Kaufman (1988) use 

the term normal transmission (NT) to refer to instances where languages are passed down 

from one generation to the next with only a small degree of change, demonstrate minimal 

influence by outside linguistic systems, and have a single language ancestor.  They 

distinguish between NT and mixed languages based on how a language relates to its 

language ‘ancestors.’ Unlike normal transmission, mixed languages demonstrate 

substantial change over a generation, the influence of outside linguistic systems, and have 

multiple language ancestors.  Mixed languages include, but are not limited to, contact-

induced languages such as creoles and pidgins (Thomason and Kaufman, 1988).  For the 

purposes of this dissertation, then, I will classify the language groups I am studying as 

either NT languages or creoles. 

The superstrate language, also referred to as the base language, is the language of 

the socially dominant group in the language contact setting.  It is usually the main 

lexifier, or lexical source, of the resultant pidgin or creole language. The majority of 

lexical items of the pidgins and creoles studied here are derived from the superstrates.  

Substrate languages, on the other hand, are the languages of subordinated groups; there is 

often more than one substrate language involved in the formation of a pidgin (McMahon, 

1994).  These languages are thought to contribute more syntactic, morphological and 

phonological structures than lexical items in the formation of a creole (Holm, 1988).  

Additional contributing languages, which are neither the superstrate nor the substrate, are 

referred to as adstrate languages.  The present investigation will focus on the properties 
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of phonological structures in creoles, as well as in their contributing (primarily 

superstrate) languages. 

Creolization has been viewed as a continuous process (DeCamp, 1971; O’Donnell 

& Todd, 1980; for an exception see Rickford, 1986), such that creolization and post-

creolization are considered as two aspects of the same linguistic process (Sankoff & 

Laberge, 1973).  In the post-creolization stage, both decreolization and recreolization can 

occur.  Decreolization is not simply the reversal of the creolization process that the name 

implies, as Hancock (1987) has remarked.  Rather, this process is one in which a creole in 

contact with a superstrate undergoes a reduction in structures developed or borrowed in 

the creolization stage, and an increase in structures from the superstrate or other higher 

status languages increase.  Thus, most changes due to decreolization are actually 

epiphenomenal to the creolization process.  Subsequent to decreolization, creoles can 

become more creolized again.  Recreolization involves an increase in creole structures 

after decreolization has taken place.  Recreolization, which is rarer than decreolization, 

may occur when speakers of existing varieties of creoles must newly interface with 

speakers of a superstrate.   

Lastly, the varieties of creoles that arise from these post-creolization processes are 

categorized along a scale, from those structurally closest to the superstrate (acrolects) to 

those furthest from the superstrate (basilects; Holm, 1988).  In studying written records of 

creole corpora today, distinguishing between structures that originated during creolization 

and post-creolization is difficult.  Limitations of the records of creole corpora available 

are discussed in the last chapter.   
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Creole lexicon and phonology. 

Here I review universals reported in the pidgin and creole literature related to 

lexical inventories, phonological inventories, and general patterns in phonotactics (how 

sounds are concatenated) in these languages.  The review is not exhaustive, but instead 

focuses on issues most relevant to the current analysis.   

Lexical inventory.  In order to make sense of the serial organization patterns in 

lexical items of pidgins and creoles, it is critical to understand how the lexical inventories 

are derived.  It is directly apparent upon looking at these languages that relative to their 

lexifier languages that pidgins and creoles possess small lexical inventories.  This is 

particularly true for earlier, pre-expanded pidgins (Mühlhäusler, 1979), but remains true 

for well-developed creoles as well.  For example, Holm (1988) reviews studies reporting 

estimates of the number of lexical items, based on written records, in the pidgin 

Russenorsk (“several hundred”; Broch & Jahr, 1984) and in Chinese Pidgin English (700-

750; Bauer, 1975) inventories (in Holm, 1988).  Inventory sizes of two of the pidgins 

analyzed in the current study, Nagamese and Tok Pisin,4 each have less than 5,000 

entries.  Some of the creoles analyzed in the current study, such as Louisiana Creole, 

Haitian Creole, Sango and Lingala, are each reported to possess somewhere between 

1,000-10,000 entries.  These are much smaller in size when compared with the number of 

entries reported for NT languages; the average number of lexical items found in these 

languages is reported to be between 25,000-30,000 (Hall, 1953). 

                                                
4 Tok Pisin was considered to have been an expanded and well-developed pidgin, not yet creolized at the 

time the corpus used in the current study was collected (data from Mihalic, 1971). 
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What is the origin of lexical items in pidgins and creoles?  Holm (1988, p.89) 

states that, “the most important source of lexicon for any of the Atlantic creoles was the 

European language on which it was based.”  In fact, Holm (1988) estimates that typically 

90% of Atlantic creole lexicons, at least, are derived from the superstrate languages.  He 

notes that contact languages in the Atlantic and in the Pacific have many similar lexical 

items, supporting the influence of the superstrate English on the lexical inventories.  For 

example, Cassidy (1964) reported 260 English-derived words, compared to only 27 

African-derived substrate words, common to three different creoles, Sranan, Jamaican 

and Cameroonian (Holm, 1988). 

Substrate languages, then, have generally had much less influence than 

superstrates on the formation of pidgins and creole lexicons.  Holm (1988, p. 82) writes, 

“the number of actual words in the creole lexicons [with African substrates] that can be 

traced to African languages is relatively small.”  At least in creoles in the West Indies, the 

number of words derived from native African substrates is small, with more creole words 

derived from adstrates (i.e. neighboring languages) than the substrates (Holm, 1988).  

This may be due in part to the fact that native languages of subordinated groups were 

often stigmatized.  Thus, social pressures may have caused substrate speakers to use their 

native language less frequently, or confine the use of their native language to a more 

private domain, as suggested by Alleyne (1971).   

A few processes of word formation are influential in the evolution of lexicons in 

all languages, but seem to be “accelerated by pidginization and creolization” (Holm, 

1988, p. 95).  A few of these processes of lexical expansion include borrowing words 
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which retain their original meaning, using old words for new purposes, combining 

morphemes or words to create new words, and various degrees of coining (Hancock, 

1980; Holm, 1988).  Borrowing is the main source of creole lexical items.  While most 

items are retained from the superstrate, some are also recruited from substrates and 

adstrates (Holm, 1988).  

Creole lexical items are also developed by using established words in base 

languages for new purposes, such as using ‘luubu’ from the Portuguese term ‘lobo’ 

(meaning wolf) to refer to a hyena in Guinea-Bissau Creole (Holm, 1988) and /tomɔk/ 

from English ‘stomach’ to refer to chest or breast in Sierra Leone Krio; Hancock, 1980).  

Lexical items also take on additional syntactic roles (e.g. Sierra Leone Krio /"rani/ refers 

to the noun ‘granny’ and the verb ‘to perform midwifery’; Sranan Creole /laŋa/ refers to 

the adjective ‘long’ as well as the verb ‘to elongate’; Hancock, 1980).  Additionally, 

broadening of the semantic categories that each item covers is more frequent than 

narrowing of semantic categories (Hancock, 1980; Holm, 1988; McMahon, 1994).  In 

semantic broadening, lexical items can be used to refer to more semantic categories in 

general.  For example, English ‘stick’ in Bahamian Creole can also be used to refer to 

tree and wood (Holm, 1988), and English ‘belly’ in Cameroonian is used to refer to belly, 

as well as appetite, hunger, pregnancy, internal parts, seat of emotions, secret place, and 

secret (Schneider (1960) in Holm, 1988).   

Combining free morphemes and existing words to form new words in creoles is 

said to occur “readily,” at least in Atlantic creoles (Holm, 1988, p. 99), although I found 

no comparison of the frequency of this kind of word formation in creoles with their 
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superstrates.  An example of this process in a creole is seen in the Guinea-Bissau Creole 

word for hippopotamus, ‘piis-kabalu,’ which is a combination of the Portuguese words 

for fish (‘peixe’) and horse (‘cavalo’).  Hancock (1980) describes incoining as the 

combination of different morphemes to form a word with an entirely new meaning (e.g. 

saline drip in Trinidadian is /laif wɔtə/.  Incoining is apparently very common in both 

creoles and NT languages (Hancock, 1980).   

African calques—a literal translation of morphemes, words and phrases (e.g. 

English ‘skyscraper’ is “cloud-scraper” in German ‘Wolkenkratzer’)—are claimed to be 

an important factor in the genesis of Atlantic creoles (Holm, 1988).  While I found no 

reference to the influence of calquing on NT language lexicons, calquing is hypothesized 

to be the earliest and most basic process in the relexification of a language (Allsopp, 

1980).  The following examples of calques, in which two morphemes were combined to 

form a new compound in the creoles, are purportedly based on patterns found in African 

substrates.  Holm (1988) reports that in several West African languages, the sex of one’s 

child is indicated by the addition of the word for male or female to the front of the word 

for child.  In Bahamian Creole, ‘son’ is spoken as a combination of the words male and 

child (‘boy-chil’).  Also in Bahamian Creole, ‘daughter’ is derived from the words female 

and child (‘gyal-chil’; Holm, 1988, p. 86).  In African languages such as Twi and Ibo, 

‘big eye’ is a phrase which means greedy, and in Bahamian Creole, ‘big-eye’ is also used 

to refer to someone ‘greedy; wanting the biggest and best for oneself’ (Holm, 1988, p. 

86).   
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Word reduplication, in which a word or part of a word is repeated, is also 

commonly used to expand creole vocabularies (Holm, 1988; Todd, 1974).  This method 

of word formation is more common in creoles than NT languages (McMahon, 1994).  

Some functions of reduplication in creole words include, for example, emphasis (e.g. in 

Sierra Leone Krio /bi"/ means ‘big’ and /bi%bi"/ means ‘huge’), homophony avoidance 

(e.g. in Sierra Leone Krio /was/ means ‘wash’ and /was-was/ means ‘wasp’), and 

semantic extension (Jamaican Creole /faya/ means ‘fire’ and /faya-faya/ means ‘hot-

tempered’; examples in Hancock, 1980).  

Lastly, completely novel lexical items appear in creoles.  Coining,5 the creation of 

new words, is rare in any language, but Hancock (1980) has collected a few in various 

creoles.  Some examples include /bobolυps/ for ‘a fat lady’ in Trinidadian, /kɔŋkəl/ 

meaning ‘to knock together’ in Papiamentu (Hancock, 1980), and /wumpers/ meaning 

‘sandals made from the rubber of a car tire’ in Bahamian (Holm, 1980).  McMahon 

(1994) suggests these items may be either onomatopoeic or phonological neologisms.   

Phonology.  Lexical items adopted from super- and substrates undergo various 

regular, principled changes (Holm, 1988; Tinelli, 1981).  Some of these changes and 

other patterns in the pidgin and creole literature related to phonological inventories and 

phonotactic patterns are reviewed here. 

As with lexical inventories, phonological inventories are reduced compared to 

those of their contributing superstrates (Bender, 1987; Hall, 1966).  Evidence for this 

reduction can be seen in creole vowel systems, which tend to have five to seven vowels.  
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For example, Atlantic creoles have between five and seven of the vowels /i, e, ε, a, ɔ, o, 

u/ (Holm, 1988).  This number is reduced compared to those of European superstrates 

(e.g. Portuguese, nine; English, 11; and French, 16).  Bender (1987) further proposes a 

universal creole phonemic inventory which includes five vowels /i, u, e, o, a/ and 14 

consonants /p, t, k, b, d, ", f, s, m, n, l, r, w, y/.  This number of consonants is 

smaller than in several African and European languages (e.g. Swahili, 23; French, 20).  

At least two phonemic contrasts with a common place of articulation in a lexifier 

language are reported to have been reduced to one phoneme in the resultant pidgins, 

although it is not clear that this is a general trend.  An example is the distinction made 

between sounds in the native languages of speakers of Chinook Jargon, such as English 

/b, p, v, f/ and Kwakuitl /p, ph, p%/, which are reduced to a single stop /p/ in the jargon 

(Johnson (1975) in Romaine, 1988).  Also, in the English-based pidgin Tok Pisin, 

English fricatives /s, ʃ, tʃ/ are reduced to the one fricative /s/ (McMahon, 1994).  Lastly, 

although clicks from a native contributing language are not completely discarded by 

Bantu-based pidgin Fanagalo-speakers, three Zulu clicks are often replaced with one 

phoneme, the velar stop /k/ (McMahon, 1994).  Although it is unclear whether reduction 

in feature contrasts is common in pidgins and creoles, it does appear to be the case that 

marked sounds in a lexifier often become another less marked sound in a pidgin.  For 

example, the interdental fricatives /θ, ð/ typically become alveolar stops /t, d/ in 

English-based pidgins (Romaine, 1988) and in some African-based pidgins (Heine, 1979 

in Romaine, 1988).  For example, English /θŋk/ is /tiŋ/ in Tok Pisin (in Mihalic, 1971). 

                                                                                                                                            
5 The term coining does not imply a conscious decision on the part of speakers. 
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Thus, it appears at least in these examples, that some contrasts and marked sounds 

are replaced with unmarked sounds, those more common in the world’s languages.  

Perhaps consonant inventories of pidgins and creoles consist primarily of consonants that 

are common to input languages, as Holm has suggested (1988).  This idea is consistent 

with Hudson’s (1980) claim that in pidgin formation, speakers are less likely to maintain 

patterns of pronunciation foreign to fellow pidgin speakers.  One would need to look at 

pidgin and creole phonemic inventories, in comparison with the inventories of their base 

languages, to see if, in fact, theories which predict that linguistic structures of pidgins and 

creoles are determined by the overlapping structures possessed in the input languages 

(e.g. Hall’s [1961] common core theory and Keesing’s [1988] common coin hypothesis) 

are correct with respect to phonemic inventories.  Additionally, investigating the 

consonant sounds in pidgin and creole inventories that are not shared by the input 

languages will help to determine if there are additional rules for phoneme selection, other 

than their presence in the input languages. 

Concerning creole and pidgin phonotactics, defined earlier as the permissible 

combinations of phonemes, words in pidgins are reported to have a tendency to be short 

in length—primarily mono- or bi-syllabic (McMahon, 1994).  This is consistent with my 

findings in the pidgins Tok Pisin, Chinook Jargon, and Nagamese, in which mono- and 

bi-syllabic words are most frequent, with words of three or more syllables making up 

approximately only 1/5 of the Tok Pisin inventory studied and 1/3 of Chinook Jargon and 

Nagamese inventories studied.   
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The most agreed upon intra-syllabic trend in both pidgins and creoles is that 

words have a primarily consonant-vowel (CV) syllable structure (Holm, 1988; 

McMahon, 1994; Romaine, 1988; Tinelli, 1981).  This form is the most common syllable 

structure in the world’s languages (Maddieson, 1999), although pidgins and creoles 

appear to adhere more rigidly to a CV syllable shape (McMahon, 1994; Tinelli, 1981).  

Furthermore, Johnson (1974) has reported that a CV syllable shape is universal in at least 

English-based creoles.   

The following paragraphs outline ways in which words in creoles undergo 

changes to adhere to a CV syllable shape.  Holm (1988) describes one common example 

in Atlantic creoles called aphesis, the omission of word initial, primarily vowel, sounds 

(e.g. Portuguese ‘ocupar’ ! Principe Creole Portuguese ‘_kupa’).  Syncope, the omission 

of a sound in the middle of a word, which has the effect of achieving a CV syllable shape 

(as in Portuguese ‘grande’ ! Principe Creole Portuguese ‘g_an_i’), is also common in 

creoles.  Tinelli (1981) reports that aphesis, at least, is common in both French- and 

English-based creoles.  Also, final consonants are commonly deleted; the omission of a 

final sound or sounds is referred to as apocope (Holm, 1988).  An example of final 

consonant deletion leading to an open syllable shape (ending in a vowel) is that of 

English ‘kettle’ ! Saramaccan /kεtε/ (Tinelli, 1981). 

Changes in phonotactics that lead to a CV syllable shape also include the addition 

of sounds to words.  The addition of word final vowels, paragogue, often serves to 

prevent consonants from being in final position in Atlantic creoles (e.g. ‘mes’ ! ‘meze’; 

Johnson, 1975; and ‘tek’ ! ‘teke’; Singler, 2000).  The addition of an epenthetic vowel 
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in the middle or toward the end of a word, to break up a consonant clusters, is common, 

at least in Atlantic creoles (e.g. Portuguese ‘alma’ ! Principe Creole Portuguese 

‘alima’); however, adding a vowel to the beginning of a word, which does not preserve a 

CV syllable shape, is rare (Holm, 1988).   

Lastly, initial consonants that are not present in the superstrate languages are 

often added to creole words (e.g. Spanish ‘abrir’ ! Papiamentu ‘habrir’; de Josselin de 

Jong (1926) in Holm, 1988).  The addition of word initial consonants may also have the 

effect of achieving a CV syllable structure.   

Cluster reduction, pertaining to groups of stops with fricatives, is common in 

English and French based creoles (e.g. English /wasp/ ! Guyana /wɔs_/; Tinelli, 1981).  

Romaine (1988) goes as far as to claim that there are no initial and final clusters in 

creoles.  According to Tinelli, patterns in cluster reduction in both French and English 

based creoles are fairly regular.  More specifically, there is a “generalized simplification 

of these clusters at a boundary by truncation of their more exposed component: the 

fricative in initial position [e.g. English ‘spoon’ ! Krio ‘_pun’], and the stop of the end 

of a word [French /kɔmynist/ ! Haitian Creole /kominis_/]” (Tinelli, 1981, p. 169; 

examples in p. 167-168).  

The trends in phonological structures described above are merely that, and there 

are exceptions (see Klein, 2003; Plag & Schramm, 2004).  As previously mentioned, 

however, creoles are viewed as generally demonstrating a CV syllable shape more 

frequently and clusters less frequently than NT languages.  While the exceptions are often 
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as interesting as general tendencies, the goal of the present study was to further examine 

creoles and pidgins for recurring phonological trends.   
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Theoretical accounts of creole phonology. 

Models of creole genesis are broadly divided into two camps, the universalist and 

substratist views.  The universalist account of creole genesis attributes the presence of 

grammatical commonalities across creoles to innate linguistic principles.  Substratist 

views, on the other hand, emphasize the commonalities in linguistic structures between 

creoles and their respective substrates due to substrate transfer.  While these two views 

are focused on distinct areas of influence on the formation of creoles, they are not 

necessarily mutually exclusive accounts of creole genesis (Thomason & Kaufman, 1988; 

Mufwene, 2001).  

Universalist views.  As previously described, there are many universal and near 

universal phonological trends in pidgin and creole words.  Even substratist Holm (1988) 

admits, in some instances, that, “a case can be made for a universal tendency” (e.g. with 

regard to changes in morpheme boundaries in borrowed superstrate words [p. 73] and a 

tendency for vowel harmony in paragogic vowel, or vowels which have been added in 

word final position [p. 125]).  What mechanism is responsible for these universal 

tendencies?  Universalist accounts attempt to deal with the presence of features in creoles 

that are absent in their base languages.  Variants of universalist theories of creole genesis 

fall along a spectrum, from those that appeal more narrowly to the influence of language-

specific cognitive universals (e.g. Bickerton, 1984a), to those which invoke a mixture of 

universals and additional influences (e.g. substrate, social context, perceptual and 

productive constraints; Mufwene, 1991; Thomason and Kaufman, 1988).   
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The basis of most universalist positions is a markedness constraint on the 

selection of linguistic structures into creoles, according to which unmarked structures 

tend to be favored over marked structures.  Marked structures are those that are most 

difficult to learn and therefore less likely to transfer from one language to another 

(Thomason & Kaufman, 1988).  In addition, unmarked linguistic structures are generally 

considered to be more widespread than marked structures (for example, in English the 

unmarked indefinite article “a” is less complex and has a wider distribution than the 

marked “an”.  The most well known proposal of the influence of universal markedness 

constraints in creolization is Bickerton’s (1984a, 1992, 1998, 1999) Language 

Bioprogram Hypothesis (LBH).  According to the LBH, humans are born with an 

understanding of linguistic structures in syntax, which Bickerton (1984a) calls the 

bioprogram.  This innate bioprogram is considered to be a genetically endowed, neurally-

based language blueprint that provides the basic syntactic information we need to acquire 

language.  Essentially, the bioprogram allows children of pidgin speakers to invent their 

own grammatical rules from the impoverished linguistic input in their pidgin 

environment.   

The universal markedness constraints of this innate language blueprint are 

considered to play a role in the nativization of creoles, or the acquisition of a contact 

language as the native language of a group of speakers (Bickerton, 1984a).  Although 

“few creolists consider the LBH an adequate account of creole genesis” (McWhorter, 

1997, p.55), many agree that a defining property of creoles is nativization (e.g. DeCamp, 

1971a; Hall, 1966; Todd, 1974).  However, this rigid definition of creole excludes fluent 
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second language speakers of creoles from being considered creole speakers.  In addition, 

the same grammatical elaboration seen in creoles is seen in expanded pidgins, pidgins 

that have more grammatical norms than earlier version of a pidgin.  In fact, there seem to 

be no clear-cut structural differences between the two; however, not all expanded pidgins 

are nativized.  Thus, while Bickerton claims that so-called true creoles must involve 

nativization, there is a lack of agreement as to whether creolization necessarily entails 

nativization (Hancock, 1980; McWhorter, 1997; Mufwene, 2001).  Hancock (1980) 

prefers stabilization to nativization as a defining characteristic of creoles.  Further, he 

makes no distinction between pidgin and creole, preferring to use the term pidgin only in 

a developmental context.  In the current study, I am investigating nine contact-induced 

languages, including six creoles and three expanded pidgins.  For analysis purposes, I 

have chosen to treat the nine languages in this study as one group, contact-induced 

languages, in order to compare them to NT languages.  

Other variants of the universalist proposal include those that propose that surface 

linguistic structures in creoles map most directly with deep structures (Kay & Sankoff’s 

[1974]; also Naro’s [1978] Factorization Principle and Seuren & Wekker’s [1986] 

Semantic Transparency Hypothesis).  Still others claim that universals in creoles are due 

to similar markedness constraints in second language acquisition and foreigner talk 

registers (Anderson, 1980; Ferguson, 1971; Thomason & Kaufman, 1988; Todd, 1974; 

Valdman, 1983).  Ultimately, the debate about whether creolization is considered first or 

second language acquisition rests on whether young children (prior to the critical period 

for language acquisition), or older children and adults, are the instigators of the pidgins 
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and creoles (Romaine, 1988).  There are disputes as to whether creoles are invented by 

children or adult speakers of a pidgin (see McWhorter, 1997; Romaine, 1988); no one can 

be certain, in retrospect, who played a larger role in the development of a creole.  The 

issue of whether processes in creolization are more closely related to first or second 

language acquisition is beyond the scope of the present study, but it is mentioned because 

of its strong association with universalist perspectives of creole genesis. 

This discussion until now has been primarily about creole syntax.  To my 

knowledge, none of the theorists discussed has proposed a pidgin and creole phonology 

based on principles of markedness, nor is much known about what each of the above 

theories of genesis might predict in terms of specific phonological universals.  Where 

creolists have reported detailed accounts for the presence of syntactic and morphological 

universals in creoles, few have theorized on the origin of such universals in phonological 

organization (notable exceptions include Bender, 1987; Klein, 2003; Singh & Muysken, 

1995; Tinelli, 198l).  For the most part, though, it is widely acknowledged that 

phonological organization in pidgins and creoles is a very understudied subject matter 

(McWhorter, 1997; Singh & Muysken, 1995).  As Romaine (1988) notes, Bickerton’s 

(1981a) description of universals in creole grammars simply ignores phonology 

altogether.  Thus, proposals by other creolists who have attempted to account for 

principles in the phonological organization of creoles merit exploration.  

Although Tinelli provides a substantial amount of evidence for West African 

language influence on the phonology of Atlantic creoles, he also advocates the presence 

of some linguistic universals in creolization, the same as those found in language change 
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in general.  First, Tinelli (1981, p. 183) claims that phonological systems in Atlantic 

creoles share certain “common denominators” with those of West African languages, and 

are in most cases due to substrate influence by these West African languages.  The first is 

the previously discussed open syllable structure.  A few others, which are more context-

sensitive, include palatalization of non-labial stop consonants, vowel nasalization, and 

prenasalization of voiced stops.  Tinelli (1981) claims, based on somewhat limited data, 

that such universals in creole phonology are present no matter what the contributing base 

language is.  Tinelli’s generativist position is illustrated by his reference to the 

competence-performance distinction in describing this list of rules as “the mechanism 

which nativizes a newly borrowed morpheme” and “therefore the first approximation of a 

theoretical model for that part of linguistic competence which allows a bilingual speaker 

to borrow at will from the base language” (Tinelli, 1981, p. 119; my italics). 

In his chapter on African-based creoles, Bender (1987) proposes a potential 

mechanism responsible for universals in creole phonology.  He suggests adding a 

phonological component to the list of creole features determined by Bickerton’s 

bioprogram; in his words, “given a genetic bioprogram sets very definite limits on the 

grammatical properties of creole[s], it is impossible to believe that this does not apply to 

phonology as well” (Bender, 1987, p. 42).  He tentatively proposes a set of possible 

phonological universals, including for example the simple vowel and consonant 

inventories described earlier, along with a lack of initial and final consonant clusters, and 

the loss of several sound contrasts, which are based on his survey of various simplified 

registers.  Bender acknowledges that a thorough comparison of phonological universals 
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in creoles is needed before more definite conclusions can be made in naming all of these 

universals.  

Singh and Muysken (1995, p. 159) maintain that the presence of phonological 

trends across creoles and in first and second language acquisition, such as cluster 

reduction, and their occasional absence in the substrates (Hall, 1966), make a good case 

for these phonological patterns as “universals-driven ‘latent tendencies.’”  An example of 

this trend mentioned earlier is the addition of word initial /h/ in Papiamentu ‘habrir’, not 

present in the superstrate Spanish ‘abrir’ nor necessary to conform to most West African 

substrate phonologies (de Josselin de Jong [1926] in Holm, 1988).  While Singh and 

Muysken (1995) concede that paragogue, the addition of a word final vowel, in many 

creoles is likely to be due to substrate influence, they claim that several other 

phonological trends typically claimed to be due to substrate influence (epenthesis, or the 

addition of a vowel in the middle of a word) may simply be linguistic universals (Singh 

& Muysken, 1995).  In general, though, creole phonology is thought even by universalists 

to be heavily influenced by substrate transfer of phonological patterns.  This 

inconsistency has also been noted by Singh and Muysken (1995, p. 157), who describe it 

as an “unwarranted concession” by universalists to substratists. 

Substratist views.  While there are no named theories of substrate influence on 

creole linguistic structures, evidence for substratist influence can be found in the various 

features shared by creoles and the several West African languages likely to have been 

substrates (Alleyne, 1980; Boretzky, 1983; Holm, 1988; Lefebvre, 1986; Taylor, 1971, 

1977).  Such features have been reported at all levels of grammar, including syntactic, 
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morphological, and importantly in this context, phonological.  The main focus of the 

present discussion is on the influence of substrates on creole phonological structures. 

Despite the virtual lack of substrate influence in creole lexical inventories noted 

earlier, the strong substrate influence on creole phonology is undisputed (Holm, 1988).  

Holm (1988) devotes an entire chapter of his book Pidgins and Creoles to describing 

creole phonology, providing the most in-depth review of evidence for the “systematic and 

fundamental” influence of substrates on the phonological systems of creoles (p. 143).  

Even universalists such as Bickerton do not deny substrate influence in phonological 

organization in creoles.   

One purported substrate transfer is in the structure of creole phonemic inventories.  

Creole inventories are thought by some to be structured by sounds that are common to the 

input languages (e.g. Holm, 1988).  Holm (1988) claims that phonemes adopted into 

creoles are more likely to reflect the substrate speakers’ native languages.  For example, 

creole vowel inventory sizes are more similar to vowel inventories of West African 

substrates (five to seven) than of superstrates (typically nine or more).  In addition, the 

nearly universal lack of the neutral vowel /ə/ in both creoles and West African substrates, 

despite its presence in Portuguese, French, English and Dutch, also seems to support the 

influence of substrates in the composition of at least these specific creole phonemic 

inventories.  Lastly, the co-articulated and prenasalized stops as well as palatalization 

common in West African languages are also typical of several Atlantic creoles (Holm, 

1988; Tinelli, 1981).   
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Most certainly one of the strongest purported substrate influences on creole 

phonology is the constraint in syllable shape to a consonant-vowel (CV) form.  Holm 

(1988) claims that the predominant CV shape of Atlantic creoles is influenced by West 

African substrates, in which this syllable shape is also alleged to be common.  The 

frequent appearance of a CV syllable shape in creoles for which the lexifier has a much 

lower frequency of CV syllables (e.g. Portuguese Gulf of Guinea and some English-based 

Suriname creoles) is taken as evidence for this substrate influence.  Open syllable shape 

is also seen in Interior Vernacular Liberian, despite its relative absence in the English 

lexifier (Singler, 2000).  Lexical items in these and other Atlantic creoles appear to have 

undergone several phonological changes to fit a CV syllable shape (e.g. paragogue; more 

changes were reviewed earlier in the section on creole phonology).  Additionally, 

Atlantic creoles in which a CV shape does not predominate (e.g. Portuguese-based Upper 

Guinean) are thought to be derivative of the few West African languages that allow final 

consonants (Holm, 1988).    

Substrates may have also influenced the way in which new words are formed in 

pidgins and creoles.  As previously mentioned, for example, calquing, is common in 

several African languages, suggesting that this method of word formation may have been 

borrowed from the substrates (Holm, 1988).  Reduplication, in which a word is repeated, 

is also a common strategy used in creoles to extend a creole vocabulary (Holm, 1988; 

Todd, 1974).  This method of word formation is more common in creoles than NT 

languages (McMahon, 1994), although word reduplication is also frequent in several 

African languages (Holm, 1988; also see Kouwenberg [2003] for details about specific 
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languages).  The use of reduplication in Caribbean creoles may be reinforced by the 

existence of the same tendency for reduplication in many African substrates (Allsopp, 

1980; Hancock, 1980).  For example, Hancock (1980) notes that reduplication is more 

common when it is also prevalent in languages that contributed to its formation (e.g. the 

case of Malay and Papia Kristang where it performs a similar function).  In addition, 

there are similarities between the function of reduplication in words in other African 

languages and creoles.  For example, the word ‘huge’ is formed by using reduplication 

for emphasis or intensification of the word ‘big’ in Yoruba /%nla´ %nla´/ and Kongo 

/mu´pa´ti pa´ti/, as well as in Sierra Leone Krio ‘big-big,’ Haitian Creole French /"rã-

"rã/ and Guinea-Bissau Creole Portuguese /"rãndi- "rãndi/ (examples in Holm, 1988, p. 

88). 

Tinelli (1981) also makes some strong arguments for substrate influence in creole 

phonology.  For example, the open syllabicity in French-based Atlantic creoles is not a 

characteristic of the French language.  He suggests the tendency toward open syllables in 

French-based Atlantic creoles must be due at least in part to the presence of this pattern in 

West African languages.   For example, French- and English-based creoles do not have 

word final voiced stops following nasal consonants (e.g. Jamaican Creole ‘san_’ for 

sand), a trend which is consistent with substrate (West African) phonology, but not 

necessarily the superstrate (French and English) phonology (Tinelli, 1981, p. 162-163).  

Substrates potentially contribute new linguistic structures to a superstrate-based lexicon, 

as well as amplify tendencies in the superstrate.  An example of the latter is the loss of 

velar fricative /ʁ/, whether as a single consonant or as part of a consonant cluster, in all 
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positions except syllable-initial, in French-based creoles.  This loss of /ʁ/ appears to be 

an extension of a pattern already present in French (Tinelli, 1981). 

Despite the evidence for substrate transfer of phonological structures, substratists 

nevertheless concede that “in no sense can all of their features be drawn from substrate 

influence” (McWhorter, 1997, p. 76).  In fact, there are instances of syllables conforming 

to a CV syllable shape in creoles, where it is not found in the substrate and superstrate as 

in the example mentioned earlier: Spanish ‘abrir’ ! Papiamentu ‘habrir’ (de Josselin de 

Jong, 1926; in Holm, 1988).  Holm (1988) reports a personal communication from 

Singler that most relevant West African languages (potential substrates) allow word 

initial vowels.  If the addition of word initial /h/ is not in the superstrate, nor necessary to 

conform to substrate phonological organization, then where does it come from?  Holm 

(1988, p. 76) concludes that “we are left with yet another Caribbean mystery.”   

 

 

 

                                                
6 This quote is in reference to Caribbean creoles, but applies generally to creole formation as well. 
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The Frame/content theory of the evolution of speech production. 

As previously discussed, the majority of creole lexical items are derived from 

superstrates (Holm, 1988; McWhorter, 1997).  Because of this high proportion of 

borrowed superstrate lexical items in creole languages, many of the phonological patterns 

in serial organization in creoles are consequently likely to be derivative of those in the 

superstrate.  However, creole genesis typically results in patterns of serial organization 

not always present in superstrates, such as aphesis (initial vowel deletion which preserves 

CV syllable shape) and cluster reduction (e.g. English /ə"enst/ becomes Sierra Leone 

Krio /  "es_/, Gullah /_"εns_/, Guyana /_"ens_/, Sranan /_"e_s_/ Jamaican Creole 

/_"ens_/, and Cameroons Pidgin /a"ens_/; Tinelli, 1981), a shift to open syllables with 

final consonant deletion and metathesis (e.g. English /b-stard/ becomes Sranan 

/bas_ra_/ and Saramaccan /bas_a__/; Tinelli, 1981).   

The Frame/content theory of the evolution of speech production brings to the 

problem of creole genesis a possible basis for these phonological processes.  This theory 

differs from traditional universalist views of creole genesis, which attribute grammatical 

originality to an abstract and innate set of grammatical rules (e.g. Bickerton, 1981a; 

Muysken, 1980).  In contrast, Frame/content theory takes into account the effects of 

limitations of the speech apparatus, basic aspects of cognition, and perception, on the 

resultant serial organization patterns in speech production.   

The Frame/content theory is a Darwinian, descent-with-modification account of 

how humans organize serial output in speech production (MacNeilage, 1998).  It provides 

a conceptualization of what may be our most basic preferences for patterns of serial 
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organization, and therefore may provide a framework for investigating the sound patterns 

of creole languages.   

 The Frame/content theory of the evolution of speech production recognizes the 

role of natural selection as a “tinker” (Jacob, 1977) in evolution, which selects properties 

of systems already in existence for new purposes.  In the case of speech, properties of the 

speech apparatus once used for other purposes, were borrowed for speech purposes.  In 

particular, the biphasic closing and opening of the mandible involved in ingestive 

processes such as sucking, licking and chewing, is considered the basis for the later 

evolving close-open cycle in speech production.  First exapted for non-vocal 

communicative purposes (e.g. lipsmacks, tonguesmacks, and teeth chatters) in non-

human primates, this mandibular oscillation, paired with phonation in human speech, 

may have resulted in the cyclical speech syllable frame.  The frame in Frame/content is 

this close-open alternation in speech—closed mandible for consonants and open 

mandible for vowels—which forms the syllable structure of language.   

The individual speech sounds, the consonants and vowels, are the content.  

Humans are the only mammals with the capacity to imitate and recombine sounds 

occurring in their vocal communication environment.  This ability may have evolved 

along with humans’ general-purpose mimetic capacity, which involves “re-enacting and 

re-presenting an event or relationship” in a non-linguistic form (Donald, 1991).  

According to the Frame/content theory, in the planning stage of the serial ordering of 

sounds in modern human speech production (e.g. as in the utterance /bode"a/), the 

syllable frame structure (CV-CV-CV) and phonetic content (/b/, /o/, /d/, /e/, /"/, /a/) are 
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combined at a cognitive or pre-motor level of language planning (MacNeilage, 1999).  

Specifically, frame structure is claimed to be controlled by the Supplementary Motor 

Area (SMA), an area of pre-motor cortex.  Designation of the SMA as frame generator is 

consistent with Levelt’s (1999; also Indefrey & Levelt, 2000) model of speech 

production, in which the SMA is related to motor planning and imagination of 

articulation.  The generation of phonetic content occurs in Broca’s area.  Frame 

information is combined with content information in Broca’s area, and it is at this 

premotor level of planning that speech errors in which individual phonemes are 

interchanged (e.g. celery!cerely) occur.  Afterwards, movement information regarding 

the implementation of the combined frame and content material is formulated in primary 

motor cortex (MacNeilage, 1998).   

The Frame stage.  There are two stages in the evolution of speech production 

according to the theory: the Frame and the Frame/content stages.  The first stage, the 

Frame stage, is characterized by four patterns, the first of which is the presence of close-

open (CV) alternations.  The role of the close-open alternation as a motor frame in speech 

can be most easily seen in the babbling of infants, and in baby talk, which may have been 

the domain in which the very first words emerged.  In fact, MacNeilage and Davis (2000) 

hypothesize that patterns in early speech during ontogeny may recapitulate initial patterns 

in the very first human words.  The frame is said to dominate this early speech, with other 

articulators—the tongue, lips and soft palate—making a much smaller contribution.  The 

result is that infants’ babbling tends to involve simple close-open CV forms (Davis & 

MacNeilage, 1995). 
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In addition to having this frame structure, CV forms in the Frame stage tend to be 

reduplicated, resulting in strings of a single CV alternation (e.g. /bababa/).  Once the 

tongue is in place, it tends to stay there for the duration of an utterance.  Therefore, there 

is little independence between successive frames in this stage of speech development.  

Related to this trend, both C1V1 and V1C2 phonetic sequences in which there is little 

variegation in tongue position are favored. Labial consonants tend to co-occur with 

central vowels and form what are called pure frames (as in the above example /baba/).   

Coronals tend to co-occur with front vowels and form fronted frames (e.g. /d-d-/), 

while dorsals tend to co-occur with back vowels to form backed frames (e.g. /"o"o/).  

These four characteristics of the Frame stage, 1) the CV frames, 2) intersyllabic 

reduplication, 3) the three types of C1V1 co-occurrences, and 4) the three types of V1C2 

co-occurrences, have been found in the babbling and first words of infants in a variety of 

language environments (Davis & MacNeilage, 2002).  The C1V1 co-occurrence 

constraints, in particular, have been found in the analysis of an independent Stanford 

University database of the early speech of French-, Swedish- and Japanese-learning 

infants (Davis, MacNeilage, Gildersleeve-Neumann & Teixeira, 1999), as well as 

Brazilian Portuguese (Teixeira & Davis, 1999) and Ecuadorian Quichua-learning infants 

(Gildersleeve-Neumann & Davis, 1998).   

In two studies of American infants, all syllables of recorded CV, CVC, and 

CVCV+ tokens produced by infants were analyzed, and the results are shown in  

Table 1a-c (Davis & MacNeilage, 1995; Davis, MacNeilage & Matyear, 2002).  

Specifically, the averages of the three C1V1 co-occurrences in babbling (1.34) and first 
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words (1.38) were reported to be above what is expected by chance (1.00).  The predicted 

co-occurrences are shown on the diagonal in Table 1a, which shows all co-occurrences in 

terms of observed-to-expected ratios.  The average V1C2 co-occurrences for babbling 

(1.23) and first words (1.37) were also reported to be above chance, suggesting that there 

is little independence either within or between successive CV forms produced by the 

infants in this study.  Lastly, intersyllabic reduplication in consonant place of articulation 

(shown in Table 1c) on average was preferred over variegated sequences in the babbling 

of six infants7 (data for only one infant is shown in Table 1c, 3.50; MacNeilage & Davis, 

1999) and first words of the same 10 infants (3.03).  

                                                
7 Overall data on six infants is from MacNeilage (unpublished). 
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Table 1a-c.  Frequencies of C1V1, V1C2 and C1(V)C2 co-occurrences in the babbling of six 

infants and the first words of 10 English-learning infants reported in observed-to-

expected ratios.  Predicted co-occurrences are always on the diagonal line in the 

following tables of nine cells.  Cells with a ratio higher than 1.00 are shown in yellow. 

 

a.  C1V1 Co-occurrences 

Babbling     First Words   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.28 0.55 1.01  Front 1.44 0.60 1.05 

Central 0.83 1.39 0.92  Central 0.69 1.31 0.91 

Back 0.72 1.23 1.34  Back 1.14 1.00 1.38 

 

b.  V1C2 Co-occurrences 

Babbling     First Words   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.31 0.57 1.07  Front 1.41 0.65 0.87 

Central 0.78 1.37 0.98  Central 0.56 1.36 1.00 

Back 0.84 1.18 1.01  Back 1.14 0.76 1.47 

 

c.  C1C2 Co-occurrences 
Babbling8  C1   First Words C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar 1.22 0.83 0.50  Alveolar 2.14 0.50 0.56 

Labial 0.67 1.35 0.26 C2 Labial 0.31 1.46 0.09 

Velar 0.32 1.18 7.92  Velar 0.44 0.68 5.50 

 

The Frame/content stage.  This characterization of the Frame stage of speech 

contrasts with that of the subsequent Frame/content stage, in which all of the articulators 

substantially contribute to sound patterns produced in words.  In adult languages, 

considered to be in the Frame/content stage, more complexity in serial ordering of 

segments can be found, presumably as a result of the evolution of speech production  

capabilities.  In this stage of speech production, there is a move away from the 

reduplicative sequences of the Frame stage to variegated sequences, in response to 
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selection pressures to increase the size of the communicable message set.  Although 

natural articulatory propensities are considered to continue to play a role in influencing 

what sounds and patterns emerge, the necessity for perceptual contrasts between sound 

patterns conveying different messages is considered to become increasingly important.  

As with the Frame stage, the development of the Frame/content stage in infants is 

considered to recapitulate phylogeny, with the important exception that infants are 

copying the relevant patterns, while hominids were inventing them.  Importantly, 

Frame/content stage patterns in modern adult languages, then, are culturally determined. 

Only two of the four infant patterns remain in the Frame/content stage of speech 

development: the CV frames, and usually the C1V1 co-occurrence patterns.  Table 2a-c 

shows the second of these two patterns, which has been found in the CVC and CVCV+ 

structured words in 10 adult languages (MacNeilage, Davis, Kinney & Matyear, 2000).  

These languages were Estonian, French, German, Hebrew, Japanese, Swahili, Spanish, 

Quichua, Maori and English.  Rousset (2003) later confirmed this trend in CV co-

occurrences in 15 additional languages, including Swedish and 14 others obtained from 

the UCLA Lexical and Syllabic Inventory Database (Maddieson, 1992). 

In the 10 languages reported by MacNeilage et al. (2000), the three C1V1 co-

occurrence constraints were reported to be on average above chance levels (1.18; Table 

2a).  Patterns in which there is intersyllabic consonant place of articulation variegation 

(on average 1.18) are favored over intersyllabic consonant place of articulation 

reduplication (0.65), and consequently the V1C2 co-occurrences are on average no longer 

                                                                                                                                            
8 The data in Table 1c on babbling represents babbling from one infant in MacNeilage and Davis (1999); 
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present (0.98) (see Tables 2b-c; MacNeilage et al., 2000).  As in the study by MacNeilage 

et al. (2000), C1C2 reduplication and V1C2 co-occurrences (when the syllable boundary 

was between V1 and C2) were absent in Rousset’s (2003) investigation of 15 adult 

languages as well. 

Table 2a-c.  Average frequencies of co-occurrences in 10 adult languages reported in 

observed-to-expected ratios.   

 

a.  C1V1 Co-occurrences 

 Alveolar Labial Velar 

Front 1.18 1.01 0.82 

Central 0.88 1.10 0.95 

Back 0.87 0.86 1.27 

 

b.  V1C2 Co-occurrences 

 Alveolar Labial Velar 

Front 1.03 .087 1.11 

Central 1.01 1.04 0.94 

Back 0.98 1.10 0.88 

 

c.  C1C2 Co-occurrences (C1 is along the top) 

 Alveolar Labial Velar  

Alveolar 0.78 1.23 0.96  

Labial 1.21 0.53 1.38 C2 

Velar 1.17 1.11 0.64  

 

The Frame/content theory predicts intersyllabic consonant place of articulation 

reduplication in infant speech and intersyllabic consonant place of articulation 

variegation in adult languages.  Note that in child phonology, reduplication means 

repetition of the same CV syllable.  However, in the context of creole languages, 

reduplication normally refers to a type of compound where there is either exact copying 

                                                                                                                                            
however, it is similar to the data from all six infants (MacNeilage, unpublished). 
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of an entire stem (as in ‘din-din’, informal for dinner) or a variant of the stem in which 

one segment is different (e.g. ‘teeny-weeny’; Crystal, 1997).  Reduplication in the latter 

sense is generally considered to be a lexical process, which involves consciously 

compounding morphemes to make a new word. 

My interest in intersyllabic consonant reduplication in place of articulation only is 

motivated by the Frame/content theory.  The theory describes preferred patterns of serial 

organization in speech as initially more influenced by the opening and closing of the 

mandible than by other articulators, such as the tongue (MacNeilage, 1998).  Less tongue 

movement during speech production leads to less variation in place of articulation across 

an utterance and syllable boundaries.  Thus, place of articulation will tend to be constant 

across syllables, particularly in the earlier stage of speech development.  The intersyllabic 

consonant place of articulation reduplication I am studying is not a conscious lexical 

process; rather, it is a phonetic process, in which the sequence of repeated sounds falls 

out of constraints on speech production system (as in the string of syllables that an infant 

might babble: ‘bababa’).   

So, although the compounded ‘de´dire’ (French ‘de´’ meaning ‘un-’ and ‘dire’ is 

the verb ‘to say’) would be considered the result of a reduplicative process, the 

reduplicated alveolar consonants in French ‘diˆner’ would typically not be considered 

reduplicative.  Both of these examples, however, would be labeled as intersyllabic 

consonant place of articulation reduplication in my investigation.  In the present study, I 

attempt to report only on creole words in which the intersyllabic consonant place of 

articulation reduplication is not due to compounding (as in Chinook Jargon words such as 
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/koko/ meaning to knock and /n-ntʃ/ meaning to see, or look).  I discuss my study of 

intersyllabic place of articulation reduplication in more detail in the third study. 

An initial response to the pressure to increase intersyllabic consonant variegation 

in production of infants’ first words is a preference for sequences beginning with a labial 

(L) consonant, followed by a vowel, and then a coronal (C) consonant (L-(V)-C).  

MacNeilage and Davis (2000) hypothesized that since variegated multisyllabic sequences 

are more complex, sequences beginning with a consonant that is simpler to produce, will 

be favored.  Relative to velar and coronal consonants, labial consonants require less 

tongue movement, and therefore may be easier to produce.  The preference to begin a 

sequence with a labial consonant is considered to be the result of self-organization 

(MacNeilage & Davis, 2000).  The relative ease of articulation of labial consonants is 

supported by evidence that labial consonants occur at higher frequencies in the more 

demanding first words stage (Boysson-Bardies, Vihman, Roug-Hellichius, Durand, 

Landberg & Arao, 1992) of speech development, in which infants must interface 

conceptual structure with speech output.  Labials also predominate in the initial 

vocalizations of post-tracheostomy children (e.g. Locke & Pearson, 1990).   

The preference for L-(V)-C sequences (the LC effect) can be expressed in terms 

of the number of words beginning with a labial consonant followed by a vowel and a 

coronal consonant, divided by the number of words beginning with a coronal consonant 

followed by a vowel and a labial consonant.  The LC effect actually first appears in 

infants’ first words, differentiating the serial organization patterns in babbling from those 

in first words.  While infants tend to favor reduplicated syllables in both babbling and 
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first words, the LC effect shows up in the variegated sequences of first words only.  For 

example, the ratio of L-(V)-C sequences to C-(V)-L sequences in the first words of 10 

English-learning infants is 2.55 (MacNeilage et al., 1999).  It is hypothesized that, “just 

as infants may more easily simulate serial complexity of a word by beginning with a 

mandibular cycle not including the tongue and then adding tongue action, earlier 

hominids, under pressures for increases in the size of their linguistic message set, could 

perhaps more easily have produced a new sound pattern for a new word in this manner” 

(MacNeilage et al., 1999, pp. 459-460).  Adult languages, the end products of evolution, 

demonstrate a preference for variegated over reduplicated syllables (reduplicated Cs in 

C1(V)C2 co-occurrences occurred at a frequency of 0.65, in terms of observed-to-

expected ratios), as well as the LC effect.  The average LC for the 10 languages studied 

was 2.23 (MacNeilage et al., 1999).  The average LC ratio reported in CVCV words in 15 

other languages was very similar, 2.39 (Rousset, 2003). 

To summarize, the Frame stage patterns are influenced primarily by natural 

propensities of the speech articulators and result in CV frames, intersyllabic 

reduplication, and the three types of C1V1 and V1C2 co-occurrences.  These patterns have 

been found in the early speech of infants in a variety of language environments (Davis & 

MacNeilage, 2002).  On the other hand, Frame/content stage patterns are copied from the 

language environment, and therefore passed down culturally.  The Frame/content stage 

patterns also include CV frames, but not intersyllabic reduplication, and only the C1V1, 

not the V1C2 co-occurrences.  Adult languages have the patterns characteristic of the 

Frame/content stage.  Since these patterns are not considered to result from natural  
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propensities in infants, these patterns, if found in creoles, are assumed to be copied from 

patterns in the contributing (adult) languages. 
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Plan of Work. 

I conducted four studies to investigate where serial organization patterns in creole 

languages stand with respect to the two stages of the Frame/content theory of evolution of 

speech production (MacNeilage, 1998): the earlier Frame stage and later Frame/content 

Stage.  In the first study, I investigated serial organization patterns in nine creole and 

pidgin corpora, to discover whether they exhibited Frame or Frame/content stage 

characteristics.  I then made an overall comparison of these patterns in the nine creoles 

with those of 10 NT languages (primarily superstrates) to find out specifically how 

patterns in creoles differ from those in NT languages.  My focus was on differences in 

tendencies (based on a comparison of mean frequencies of patterns) between creoles and 

NT languages, although it is noteworthy that there is a significant overlap in phonological 

patterns between the two language groups.  In a third study, I examined only the novel 

coinage in the three creole corpora for Frame and Frame/content stage patterns.  Finally, I 

compared the patterns in novel creole words with those in two substrate corpora in an 

attempt to discern the effects of substrate influence on the formation of the novel words. 
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CHAPTER II 

Study 1.  Frame/content patterns in nine creoles. 

 

A concern in beginning this study was whether Frame/content theory patterns 

would be robust enough to show up in creole dictionaries, which tend to be much smaller 

than NT language dictionaries.  This first study of the nine creole languages demonstrated 

that patterns are present and, therefore, confirmed that the majority of the creole 

dictionary sources provided sufficient data for the patterns to emerge in analysis.  

Specifically, the Frame/content patterns in serial organization examined in the creole 

corpora included 1) the three C1V1 co-occurrences (alveolar-front, labial-central, and 

velar-back) and the mirror image V1C2 co-occurrences, 2) preferences for reduplication or 

variegation, and 3) the labial-coronal (LC) effect.    
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Method. 

Data collection.  In my investigation of creole languages, I used the method of 

data collection used in a study of 10 NT languages (MacNeilage et al., 1999, 2000).  

Specifically, I analyzed words obtained from dictionaries and wordlists.  Dictionary 

selection was restricted to resources available at The University of Texas at Austin 

libraries; this did not pose a problem, since there was an adequate number of dictionaries 

and wordlists to conduct an analysis of these languages.   

When multiple sources for a particular creole or pidgin language were available, I 

chose the dictionary with the most unambiguous transcription system or description of 

the language’s sound system, preferably one using IPA symbols.  When more than one 

dictionary fit this criterion, I chose the dictionary with the highest number of entries.  In 

total, I collected and transcribed words from nine dictionary sources.  Figure 1 shows the 

geographic distribution of the nine languages, which span four continents.  In the order 

that they were studied, they include two French-based creoles (Louisiana Creole and 

Haitian Creole), two English-based creoles (Sranan and Sierra Leone Krio), another 

French-based creole (Sango), one Swahili-based creole (Lingala), one Assamese 

[Indian]-based pidgin (Nagamese), and two English-based pidgins (Tok Pisin and 

Chinook Jargon). 9 

 

 

                                                
9 Debates concerning the status of Nagamese, Tok Pisin, and Chinook Jargon as either pidgins or creoles at 

the time written records were made remain unresolved.  These languages were analyzed as a part of one 

group of languages, contact-induced languages, in the present study. 
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Figure 1.  Geographic locations of the nine languages studied: 1. Louisiana Creole,   

2. Haitian Creole,  3. Sranan,  4. Sierra Leone Krio,  5. Sango, 6. Lingala,  7. Nagamese, 

8. Tok Pisin, and 9. Chinook Jargon. 

 

Several of the dictionaries used in this study were compiled by linguists for 

academic purposes; others were compiled by commercial, governmental or missionary 

organizations to be used by foreign visitors.  When available, I used the phonetic 

transcription designated in the dictionary sources, or phonetic keys and explanations of 

the sound systems provided by these sources to transcribe words.  In a few cases, 

additional sources concerning a language’s phonology were consulted.   

In order to maintain consistency in data entry between dictionary entries, a 

standard set of selection criteria for words to be studied was adopted.  First, as in 

previous studies of NT languages (MacNeilage et al., 1999, 2000), I recorded only 

consonant-vowel-consonant (CVC), CVCV, and CVCV+ structures, in which V1 and V2 

were monophthongs and C1 and C2 were the stop consonants and nasals /b, d, ", p, t, k, 

m, n, ŋ/.   Words transcribed with consonant clusters in C1 and C2 position (including 
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repeated consonants, e.g. /k-k/ or /kk/) were excluded from study.  Dictionary entries for 

each language analyzed ranged from 49-768 (mean=391) lexical items. 

Also, only phonemically unique entries were recorded for analysis.  For example, 

many of the phonetic tokens had more than one meaning in the Sierra Leone Krio 

dictionary, but they were counted as a single entry in this analysis.  I always recorded the 

first version of each entry listed.  In cases where more than one phonetic transcription for 

a word was listed, only the first transcription fitting the criteria for analysis was recorded.  

Alternate transcriptions, as well as words and phonemes in parentheses, were not 

included in this study.   

I have listed the sources used to collect data from nine creole and pidgin 

languages and details regarding data entry specific to each dictionary.  I have also 

included the phonemic inventories indicated for each language in the language 

dictionaries and phonology sources.  Diphthongs were not included in the inventory lists, 

since they were not analyzed in the current study. 

1.  Louisiana Creole.  The Dictionary of Louisiana Creole (Valdman, Klinger, 

Marshall, & Rottet, 1998) was compiled from 20 different historical texts on this creole.  

Louisiana Creole is influenced by the North American dialects of French, English and 

African-based creoles.  The dictionary includes both English-to-Louisiana Creole and 

French-to-Louisiana Creole indexes; however, the authors warn that it does not contain 

complete information on the origins of each creole word.  For that reason, this dictionary 

alone can not be used to determine the origin of creole words.   
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Louisiana Creole has the following 10 oral vowels /a, e, i, u, o, y, ε, ɔ, ø, ./, 

and three nasal vowels /õ, ã, /.  In terms of consonants, there are six stops /b, d, ", p, 

t, k/, four nasals /m, n, ŋ, //, seven fricatives /f, v, s, z, ʃ, 0, h/, three approximants /l, 

j, w/,  one trill /r/, and two affricates /d0, tʃ/.  In summary, the phonemic inventory of 

Louisiana Creole comprises 13 vowels (10 oral and three nasal) and 23 consonants.  The 

primary superstrate for Louisiana Creole, French, has 16 vowels (12 oral and four nasal) 

and 20 consonants, according to Cassell’s French English Dictionary (Douglas, Girard, 

& Thompson, 1968). 

Nasal vowels in Louisiana Creole words needed to be transcribed in the following 

way (Valdman, personal communication): words written with a vowel + /n/, or a vowel + 

/n/ followed by a consonant, were transcribed as a nasal vowel, whereas a vowel + /n/ 

followed by another vowel was transcribed as a vowel + /n/.  So “on,” “an” and “en” 

were transcribed respectively as /õ, ã, /.  A total of 670 words were collected from this 

dictionary for analysis. 

2.  Haitian Creole.  Written by linguist and creolist Albert Valdman (1970), Basic 

Course in Haitian Creole contains a Haitian Creole-to-English glossary, as well as a 

detailed explanation of the sound system of the language using mainly IPA symbols.  

Although the glossary is written orthographically, I was able to use the description of the 

creole phonology to transcribe the word forms appropriately.  French and Afro-Cuban 

pidgins are the contributing languages of Haitian Creole, which is spoken in Haiti. 
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Haitian Creole has the following 10 oral vowels, /i, e, ε, a, o, ɔ, u, y, ø, ./, and 

three nasal vowels / , , /.  Consonants include six stops /b, d, ", p, t, k/, three 

nasals /m, n, //, seven fricatives /f, v, s, z, ʃ, 0, γ/, two approximants /l, j/ and two 

affricates /d0, tʃ/.  Thus, Haitian Creole has 13 vowels—10 oral and three nasal—and 20 

consonants.  The superstrate for Haitian Creole, the French language (given here again 

for comparison) comprises 16 vowels—12 oral and four nasal—and 20 consonants, 

according to Cassell’s French English Dictionary (Douglas, Girard, & Thompson, 1968).  

The consonants /h, ŋ, x/ were most likely excluded from this dictionary since /h/ is very 

rare and /ŋ, x/ occur only in borrowed words from English and Arabic.   

As in the Louisiana Creole dictionary, a vowel + /n/, or a vowel + /n/ followed by 

a consonant in Haitian Creole, was transcribed as a nasal vowel, whereas a vowel + /n/ 

followed by another vowel was transcribed as a vowel + /n/.  Therefore “en," “an” and 

“on” were transcribed respectively as / , , /.  According to the description of sounds 

in this dictionary, instances of “eu” (in open syllables) were transcribed as /ø/, and 

instances of “`eu” (in closed syllables) as /./.  Also according to the dictionary, 

consonants /t, d/ are palatalized before the vowels /i, u/.  Because this analysis was 

concerned with strictly pure alveolar stops, 15 word forms in which /d, t/ in C1 or C2 

position was followed by /i, u/ were excluded from this study.  In total, 155 word forms 

were collected from this dictionary for analysis. 

3.  Sranan.  The Woordenlist Sranan-Nederlands-English (Volkslectuur, 1980) 

was compiled in order to create an exhaustive list of Sranan words with a standardized 
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spelling system.  Sranan is spoken in Suriname and contributing languages include 

English, Portuguese, Dutch, and some African languages.  Words that are identical to 

their superstrate counterpart are excluded from this particular wordlist, as are words for 

indigenous plants and animals (the latter are included in a separate word list).   

 According to this source, word forms in Sranan have the six vowels /a, e, i, -, ɔ, 

u/ and the following consonants: six stops /b, d, ", p, t, k/, three nasals /m, n, ŋ/, two 

fricatives /f, s/, two approximants /j, w/, and one trill /r/.10  In total, Sranan creole 

consists of six vowels and 14 consonants.  One of the superstrates for Sranan, English, 

has 11 vowels and 24 consonants, according to the Oxford Psycholinguistic Database 

(Quinlan, 1992).   

Although the words in this Sranan list were not phonetically transcribed by the 

authors, a key to the pronunciation was included for the vowels.  The wordlist indicates 

that consonants can be transcribed as if they were English consonants, and lists the cases 

where there are exceptions.  The words in this dataset were phonetically transcribed as 

indicated.  Instances of “ng” were transcribed as the consonant /ŋ/.  I collected a total of 

515 word forms for analysis from this word list. 

4.  Sierra Leone Krio.  Words in Sierra Leone Krio were obtained from the 

Dictionary of Sierra Leone Krio (Berry, 1966).  This dictionary is the result of Berry’s 

five-year study of Sierra Leone Krio, one of over twenty unofficial African languages 

spoken in Sierra Leone.  English is the official language of the country.  In the dictionary, 

                                                
10 The symbol /r/ here is described in the Woordenlist Sranan-Nederlands-English (Volkslectuur, 1980) 

simply as "rolled more than in English." 
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English-derived words are recorded in English orthography and are also phonetically 

transcribed.  Krio words of non-English origin are recorded in phonetic symbols only.  

According to this dictionary, the seven Sierra Leone vowels are /a, i, e, ε, o, ɔ, 

u/.  Consonants include six stops /b, d, ", p, t, k/, three nasals /m, n, ŋ/, five fricatives 

/f, v, s, z, ʃ/, three approximants /w, j, l, ɹ11/, and two affricates /d0, tʃ/.  Thus, Sierra 

Leone Krio has seven vowels and 20 consonants.  The superstrate for Sierra Leone Krio, 

English, has 11 vowels and 24 consonants, according to the Oxford Psycholinguistic 

Database (Quinlan, 1992). 

In entering items from this dictionary, I used Berry’s (1966) transcriptions with a 

few exceptions where the transcription did not match IPA style symbols.  For example,  

I transcribed instances of “y” as /j/, “j” as /d0/, and “ch” as /tʃ/, and “r” as /ɹ/.  The 

author did not indicate tone and intonation in his phonetic transcription.  I used 768 

words from this dictionary. 

5.  Sango.  Published by the Hartford Seminary Foundation, A Dictionary of 

Sango (Taber, 1965) was compiled mainly for English-speaking learners of Sango, but is 

intended to be useful for Sango speakers learning English as well.  Sango, spoken in the 

Central African Republic, is derived from French, Swahili and local Ngbandi languages.  

The dictionary used in this study is considered by the author to be a “preliminary effort” 

in assembling a Sango dictionary, but was used rather than another more extensive source 

because it was recorded earlier, and therefore closer to the time of initial creolization.     

                                                
11 Written as "r" by Berry (1966), I have transcribed this sound with the symbol for an alveolar liquid /ɹ/, as 

in the English word "around." 
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Sango vowels include seven oral /a, e, ε, i, o, ɔ, u/ and five nasal /ã, , , õ, 

/.  Consonants include nine stops /b, d, ", p, t, k, mb, nd, n"/, three nasals /m, n, //, 

seven fricatives /f, v, s, z, h, mv, mz/, and four approximants /w, j, l, r/12  

(from The Sango Language and Its Lexicon; Thornell, 1997).  Rare sounds such as the 

implosive /3/ and palatals /t4, d4/ were excluded from this list, since they only occur in 

some borrowed words.  Thus, the phonemic inventory of Sango includes 12 vowels—7 

oral and five nasal—and 23 consonants.  One of the superstrates for Sango, the French 

language, comprises 16 vowels—12 oral and four nasal—and 20 consonants, according 

to Cassell’s French English Dictionary (Douglas, Girard, & Thompson, 1968).   

The phonemic inventory for Swahili, another contributing language, has five vowels and 

23 consonants, according to the Teach Yourself Swahili Dictionary (Perrott, 1992).  I 

have not included the consonant /r/ in this count of Swahili phonemes, which occurs only 

in foreign words.  The creole Sango, then, possesses approximately the same number of 

phonemes as French, and more phonemes than Swahili. 

As in the Sierra Leone Krio dictionary, Sango words derived from the superstrate 

language in A Dictionary of Sango (1965), in this case French, have been written in 

standard French orthography, and followed by a phonetic transcription in brackets.  

Words that are not derived from French are simply entered in phonetic symbols.  I 

                                                
12 According to Thornell (1997), the sounds /mb, nd, n", mv, mz/ in Sango are prenasalized consonants, 

and I have transcribed them here as /mb, nd, n", mv, mz/.  In the current study, all prenasalized consonants 

were transcribed in this manner.  Also, the sounds /l/ and /r/ in Sango are both dental liquids (Thornell, 

1997). 
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excluded from analysis entries in this dictionary that were marked with “...” in the middle 

of the word, indicating the possibility of insertion of new material within an entry.   

Although, as mentioned earlier, duplicates of phonemic forms were excluded, 

identical forms accented in different places were included as separate tokens (e.g. “bata´” 

and “bata” [no accent]) since they are recorded distinctively.  Words with double 

consonants in C1 and C2 position were excluded, but words with repeated vowels (e.g. 

“aa”), interpreted as long vowels (e.g. /a:/), in V1 and V2 position were included.  Also, 

according to the description of the sound system, instances of “j” were transcribed as /y/, 

and instances of “ng” were transcribed as the consonant /ŋ/.   Tone was not indicated in 

this dictionary.  A total of 288 items were collected from this dictionary for analysis. 

6.  Lingala.  Lingala words were found in the Dictionnaire Bangala-Francais-

Lingala (Edema, 1994).  Lingala is a creole spoken in the Congo and Zaire, along with 

other Congolese languages and French, from which it is derived.  This dictionary was 

compiled for French-speaking learners of Lingala and another contact language, Bangala.  

Across four dictionary sources of Lingala, only seven vowels and 19 consonants 

were reliably reported for its phonemic inventory (Akowuah, 1996; Edema, 1994; 

Odhner, 1981; Redden & Bongo, 1963).  These seven vowels were /i, e, ε, a, ɔ, o, u/.  

The consonants include seven stops /p, t, k, b, d, ", nd/, four nasal consonants /m, n, 

ŋ, //, five fricatives /f, v, s, z, nz/, and three approximants /w, j, l/.  A contributing 

superstrate, French, comprises 16 vowels (12 oral and four nasal) and 20 consonants, 

according to Cassell’s French English Dictionary (Douglas, Girard, & Thompson, 1968).  



51 

 

Dictionaries regarding the phonemic inventory for Congolese languages have not yet 

been obtained. 

It was unclear whether the phonetic transcription in the Dictionnaire Bangala-

Francais-Lingala adhered strictly to IPA style.  The transcription is explained in French; 

therefore, I used the English-Lingala Manual (Odhner, 1981), written for English-

speaking learners of Lingala, to facilitate phonetic transcription.  Odhner’s (1981) book 

also contains a more detailed description of Lingala phonology. 

Words that differed only in the placement of accent marks were considered to be 

phonemically different; both words were included for analysis.  According to the 

description of the sound system, instances of “j” were transcribed as /y/, and “ng” as /ŋ/.  

As in the Sango dictionary, words in this dictionary with repeated vowels in V1 and V2 

position (e.g. “aa”) interpreted as having long vowels and were included.  Tone was not 

transcribed for this study.  I collected 489 words from this dictionary for analysis.   

7.  Nagamese.  I used Nagamese the Language of Nagaland (Boruah, 1993) to 

collect words in Nagamese, a lingua franca spoken in the Assam state of India.  

Nagamese purportedly originates from Assamese and Naga languages in this state.  This 

dictionary was written by linguist Boruah as a descriptive text of the language.   

According to this source, Nagamese has six vowels, /i, e, ə, a, u, o/.  Consonants 

include six unaspirated stops /p, t, k, b, d, "/, six aspirated stops /p5, t5, k5, b5, d5, 

"5/, three nasals /m, n, ŋ/, four fricatives /s, z, c, h/, one trill /r /, and three 

approximants /w, j, l/.  In summary, the phonemic inventory for Nagamese included six 

vowels and 22 consonants.  The superstrate for Nagamese, English, comprises 11 vowels 
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and 24 consonants, according to the Oxford Psycholinguistic Database (Quinlan, 1992).  

A dictionary and information regarding the phonemic inventory of Assamese, another 

contributing superstrate for Nagamese, have not yet been obtained. 

The standard selection criteria used for all of the dictionaries were used for this 

dictionary of Nagamese.  According to the description of the sound system, instances of 

“j” were transcribed as /y/.  Tone was not transcribed as a feature.  A total of 282 words 

were collected for analysis from this source. 

8.  Tok Pisin.  The Jacaranda Dictionary and Grammar of Melanesian Pidgin 

[now called Tok Pisin] (1971) was compiled for learners of the New Guinea lingua franca 

by Rev. Francis Mihalic.  Mihalic combined multiple sources of wordlists into one 

dictionary and derived a standardized orthography from Hall’s (1955b) proposed 

orthography (Romaine, 1988).  Contributing superstrates, English and Melanesian 

languages, are also spoken in Papua New Guinea.   

The five Tok Pisin vowels are /a, e, i, o, u/ and the consonants include six stops 

/b, d, ", p, t, k/, three nasals /m, n, ŋ/, five fricatives /β, f, v, s, h/, four approximants 

/w, j, l, ɹ/,13  and one affricate /d0/.  Thus, the phonemic inventory for Tok Pisin includes 

five vowels and 19 consonants.   A superstrate for Tok Pisin, English, comprises 

11vowels and 24 consonants, according to the Oxford Psycholinguistic Database 

(Quinlan, 1992). 

                                                
13 As in Berry's (1966) dictionary, the symbol "r" is also used to represent the alveolar liquid in English in 

Mihalic's (1971) dictionary, which I indicated with the symbol /ɹ/. 
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In Tok Pisin, voiced stops /b, d, "/ become unvoiced in final position, the 

affricate /d0/ becomes /s/ in the middle or at the end of a word, the fricatives /s, v/ are 

sometimes pronounced as a variety of different phonemes, and several other context-

specific variants occur (see Mihalic, 1971).  All of these changes in pronunciation are 

indicated in the transcription of this dictionary.  According to the description of the sound 

system of Tok Pisin, instances of “j” were transcribed as /d0/, “y” as /j/, and “r” as /ɹ/.  In 

addition, there was no difference in the phonetic transcription of the bilabial fricative /β/ 

and unvoiced bilabial stop /p/, both of which were transcribed as /p/ in the dictionary.  

Words including /p/ were included in the present analysis; consequently, this dataset may 

contain a few words in which the phoneme /β/ is transcribed as /p/.  I collected 304 

words from this dictionary for analysis. 

9.  Chinook Jargon.  The word list for this North American trade language was 

found in The Chinook Jargon (Shaw, 1909).  This source provides the known origin of all 

lexical items in this language, including those thought to be novel to the Jargon.  The 

language originated between native North American tribes for trade and commerce and 

was later modified for use between these tribes and European settlers.  The Jargon 

lexicon was influenced by indigenous native American languages, primarily Chinook, 

Nootka, and Salish, and the Indo-European languages, French and English. 

Words were collected from the main word list, the supplementary vocabulary and 

the pronouncing vocabulary sections of this dictionary.  I used the phonetic transcription 

for words in the pronouncing vocabulary section when available.  When transcription was 

not included for superstrate and substrate etyma, I transcribed these entries according to 
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the rules for their own language (e.g. English “book” ! /bυk/).  The 13 remaining 

untranscribed words were transcribed according to the pronunciation key for vowels and 

rules for consonants indicated by Shaw (1909, p. 37).  Unlike the first eight creole and 

pidgin datasets, I collected only a small number of words (N=49) from this word list for 

analysis. 

 According to this source, Chinook Jargon has the twelve vowels /a, ə, e, ε, -, , 

i, ɑ, ɔ, υ, o, u/, and the following consonants: five stops /b, d, p, t, k/, three nasals /m, 

n, ŋ/, six fricatives /s, ʃ, tʃ, θ, ð, h /, and three approximants /w, j, l/.  These phonemes 

combined are 12 vowels and 17 consonants.  A superstrate of Chinook Jargon, English, 

has 11 vowels and 24 consonants, according to the Oxford Psycholinguistic Database 

(Quinlan, 1992). 
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Results. 

For this study, I simply report on the C1V1, V1C2, and C1C2 co-occurrences and the 

labial-coronal (LC) effect found in each creole individually, along with those of one or 

more of its respective superstrates.  A statistical comparison of patterns in the nine creole 

languages with those in 10 NT languages follows in the second study.   

Frequencies of C1V1 and V1C2 co-occurrences and intersyllabic consonant place of 

articulation reduplication are reported in observed-to-expected ratios.  A ratio of 1.00 

indicates that instances of a particular co-occurrence occurred at chance levels, given the 

frequency with which each segment in that sequence occurred individually in the dataset.  

Therefore, a ratio above 1.00 represents a greater than chance occurrence.  A chi squared 

analysis was used to test whether frequencies in individual cells in a matrix were 

significantly different from chance when tested against the combined frequencies of the 

other eight cells in the matrix.  A statistical test for significant differences was important 

since there is a wide variation in ratios reported, some of which are significant in one 

language, but not in another, due to the range in the sizes of the language databases.   

Lastly, the LC effect is reported in terms of the number of words beginning with a 

labial consonant followed by a vowel and a coronal consonant, divided by the number of 

words beginning with a coronal consonant followed by a vowel and a labial consonant.  

For example, a ratio of 1.00 would indicate that there are an equal number of LC 

sequences and CL sequences, whereas a ratio of 2.00 would signify that there are twice as 

many LC sequences as CL sequences.  This ratio is used only descriptively, to represent 
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the proportion of LC to CL sequences; no statistical comparisons of LC ratios between 

languages are made in this study.  

1.  Louisiana Creole.  Table 3a-c shows predicted C1V1, V1C2, and C1C2 co-

occurrences for Louisiana Creole and the superstrate language, French.  The average of 

the three predicted C1V1 co-occurrences in Louisiana Creole was above what would be 

expected by chance (1.47; p<.01); this value in the superstrate, French, was 1.47 (both 

significant at p< .01).  In addition, the average of the three predicted V1C2 co-occurrences 

in Louisiana Creole was 0.94, not significantly different than what would be expected by 

chance.  This value in French was below chance levels (0.85; p<.01).  As shown in Table 

3c, the average of the three cells with reduplicated consonants was significantly below 

chance in Louisiana Creole (0.72) and also in French (0.59; both significant p<.01).   

Table 3a-c.  Frequencies of C1V1, V1C2 and C1(V)C2 co-occurrences in French and 

Louisiana Creole reported in observed-to-expected ratios.  Predicted co-occurrences are 

always on the diagonal line in the following tables of nine cells.  Cells with a ratio higher 

than 1.00 are shown in yellow.  Bolded correlations reached significance (“*”: p<.05 and 

“**”: p< .01). 

 

a.  C1V1 Co-occurrences 

French     Louisiana Creole   

N=2,528 Alveolar Labial Velar  N=670 Alveolar Labial Velar 

Front **1.61 0.99 **0.24  Front **1.67 0.98 **0.35 

Central **0.56 **1.19 **1.29  Central **0.65 1.15 1.13 

Back **0.61 *0.90 **1.62  Back **0.60 0.89 **1.58 

 

b.  V1C2 Co-occurrences 

French     Louisiana Creole   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front **0.86 0.98 **1.44  Front 1.01 0.99 0.98 

Central *1.12 0.97 **0.71  Central 1.12 0.81 1.04 

Back 1.07 1.03 **0.72  Back 0.88 1.17 0.99 
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c.  C1C2 Co-occurrences 

French  C1   Louisiana Creole C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.66 **1.36 0.96  Alveolar **0.74 **1.22 0.93 

Labial **1.40 **0.43 **1.23 C2 Labial **1.36 **0.62 1.21 

Velar **1.22 1.02 **0.69  Velar 0.96 1.16 0.80 

 

The LC effect (N=250) was present in Louisiana Creole (1.75).  The effect in the 

superstrate French was 1.48 (MacNeilage et al., 1999).   

2.  Haitian Creole.  Frequencies of co-occurrences for Haitian Creole and French 

are reported in Table 4a-c.  The average of the three predicted C1V1 co-occurrences in 

Haitian Creole was above chance (1.77), as was the average in the superstrate French 

(1.47; both significant at p<.01).  The average of the three predicted V1C2 co-occurrences 

in Haitian Creole shown in Table 4b was 0.82, which was not significantly different from 

chance levels.  This value in French was below what would be expected by chance (0.85; 

p<.01).  Although only one of the three cells with reduplicated consonants in Haitian 

Creole was significantly lower than chance, the average of the three was below what 

would be expected at chance (0.53), as it was in French (0.59; both significant at p<0.01; 

see Table 4c). 

Table 4a-c.  Frequencies of co-occurrences in French and Haitian Creole.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

French     Haitian Creole   

N=2,528 Alveolar Labial Velar  N=155 Alveolar Labial Velar 

Front **1.61 0.99 **0.24  Front **2.15 0.80 *0.46 

Central **0.56 **1.19 **1.29  Central *0.45 **1.58 0.70 

Back **0.61 *0.90 **1.62  Back 0.81 *0.60 **1.59 
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b.  V1C2 Co-occurrences 

French     Haitian Creole   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front **0.86 0.98 **1.44  Front 0.94 0.94 1.26 

Central *1.12 0.97 **0.71  Central 1.03 0.86 1.20 

Back 1.07 1.03 **0.72  Back 1.01 1.16 0.67 

 

c.  C1C2 Co-occurrences 

French  C1   Haitian Creole C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.66 **1.36 0.96  Alveolar 0.56 *1.40 0.84 

Labial **1.40 **0.43 **1.23 C2 Labial 1.30 **0.47 *1.41 

Velar **1.22 1.02 **0.69  Velar 1.40 1.15 0.56 

 

The LC effect (N=56) was present in Haitian Creole (2.11). This effect in the 

superstrate French was 1.48 (MacNeilage et al., 1999).   

3.  Sranan.  Values for Sranan and one of its superstrates, English, are shown in 

Table 5a-c.  The average of the three predicted C1V1 co-occurrences in Sranan was 

significantly higher than what would be expected by chance (1.37; p<.01).  The average 

of these three co-occurrences in the superstrate, English, was also significantly higher 

than chance (1.21; p<.01).  The average of the three predicted V1C2 co-occurrences in 

Sranan was not significantly different from chance (0.98).  This value in the superstrate, 

English, was 1.09, significantly above chance levels (p<.01).  The average of 

reduplicated consonants was at chance levels in Sranan (0.88) and significantly below 

chance levels in English (0.59; p<.01).   
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Table 5a-c.  Frequencies of co-occurrences in English and Sranan.  Bolded correlations 

reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English     Sranan    

N=2,348 Alveolar Labial Velar  N=515 Alveolar Labial Velar 

Front **1.27 1.04 **0.63  Front **1.50 1.01 **0.40 

Central **0.68 1.01 **1.33  Central *0.69 1.16 1.03 

Back 0.85 0.90 **1.35  Back 0.90 0.84 **1.45 

 

b.  V1C2 Co-occurrences 

English     Sranan    

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.06 **0.78 **1.17  Front 1.04 0.76 1.13 

Central *0.86 **1.35 0.82  Central 0.85 1.10 1.11 

Back 1.00 1.10 0.86  Back 1.11 1.10 0.79 

 

c.  C1C2 Co-occurrences 

English  C1   Sranan  C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.71 **1.35 *1.19  Alveolar 1.19 0.94 0.90 

Labial **1.22 **0.54 *1.14 C2 Labial 0.86 0.78 **1.62 

Velar 0.90 **1.47 **0.53  Velar 0.87 *1.24 *0.66 

 

The LC effect (N=129) was present in Sranan (3.30).  The effect in its superstrate 

English was 2.55 (MacNeilage et al., 1999).    

4.  Sierra Leone Krio.  Co-occurrences for Sierra Leone Krio and English are 

listed in Table 6a-c.  The average of the three predicted C1V1 co-occurrences in Sierra 

Leone Krio was 1.12.  Although none of the three cells individually were significantly 

higher than chance, the average of the three co-occurrences was significantly higher than 

what would be expected by chance (p<.05).  The average value for C1V1 co-occurrences 

in English was also significantly above chance (1.21; p<.01).  The average of the three 

predicted V1C2 co-occurrences in Sierra Leone Krio was not significantly different than 
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chance (1.12), although it was in English (1.09; p<.01).  The average of the three cells 

with reduplicated consonants in the creole was 0.95, what would be expected by chance, 

and in English (0.59), significantly below chance (p<.01).   

Table 6a-c.  Frequencies of co-occurrences in English and Sierra Leone Krio.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English     Sierra Leone Krio   

N=2,348 Alveolar Labial Velar  N=768 Alveolar Labial Velar 

Front **1.27 1.04 **0.63  Front 1.14 1.07 *0.72 

Central **0.68 1.01 **1.33  Central 0.80 1.06 1.09 

Back 0.85 0.90 **1.35  Back 1.03 0.90 1.17 

 

b.  V1C2 Co-occurrences 

English     Sierra Leone Krio   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.06 **0.78 **1.17  Front 1.07 0.81 1.09 

Central *0.86 **1.35 0.82  Central **0.76 **1.39 1.04 

Back 1.00 1.10 0.86  Back 1.11 0.89 0.90 

 

c.  C1C2 Co-occurrences 

English  C1   Sierra Leone Krio C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.71 **1.35 *1.19  Alveolar 0.94 1.06 0.95 

Labial **1.22 **0.54 *1.14 C2 Labial 1.16 0.88 1.07 

Velar 0.90 **1.47 **0.53  Velar 0.93 1.02 1.04 

 

The LC effect (N=266) was present in Sierra Leone Krio (2.91) and in English 

(2.55; MacNeilage et al., 1999).   

5.  Sango.  Table 7a-c shows the values for the predicted co-occurrences in 

Sango, and two of its contributing languages, French and Swahili.  The average of the 

three predicted C1V1 co-occurrences in Sango was significantly above chance (1.48; 

p<0.05); this value in the superstrate, French, was also significantly above chance levels 
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(1.47; p<.01).  The average of the three predicted C1V1 co-occurrences for Swahili was 

above chance as well (1.10; p<.01).  The average of the three predicted V1C2 co-

occurrences in Sango did not differ significantly from chance (0.96; values shown in 

Table 7b).  The average of the three predicted V1C2 co-occurrences was also at chance 

levels in Swahili (1.01), and below chance in French (0.85; p<.01). 

The average of the three cells with reduplicated consonants in Sango was 1.13.  

This value did not differ significantly from chance in Sango.  In French and Swahili, 

however, reduplicated consonants occurred below chance levels in French (average=0.59; 

p<0.01) and in Swahili (average=0.89; p<.05).   

Table 7a-c.  Frequencies of co-occurrence in French, Swahili, and Sango.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

French         

N=2,528 Alveolar Labial Velar      

Front **1.61 0.99 **0.24      

Central **0.56 **1.19 **1.29  Sango    

Back **0.61 *0.90 **1.62  N=288 Alveolar Labial Velar 

     Front **1.52 1.03 *0.64 

Swahili     Central *0.59 **1.45 0.89 

N=828 Alveolar Labial Velar  Back 0.89 **0.51 **1.48 

Front 0.91 **0.69 **1.41      

Central 0.98 **1.37 **0.61      

Back 1.13 0.88 1.03      
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b.  V1C2 Co-occurrences 

French         

 Alveolar Labial Velar      

Front **0.86 0.98 **1.44      

Central *1.12 0.97 **0.71  Sango    

Back 1.07 1.03 **0.72   Alveolar Labial Velar 

     Front 0.92 0.88 1.17 

Swahili     Central 0.93 1.11 0.99 

 Alveolar Labial Velar  Back 1.15 1.01 0.84 

Front 1.00 1.03 0.97      

Central 1.12 0.94 0.96      

Back 0.85 1.04 1.09      

 

c.  C1C2 Co-occurrences 

French  C1       

 Alveolar Labial Velar      

Alveolar **0.66 **1.36 0.96      

Labial **1.40 **0.43 **1.23  Sango  C1  

Velar **1.22 1.02 **0.69   Alveolar Labial Velar 
     Alveolar 1.03 0.75 1.19 

Swahili  C1  C2 Labial 0.91 1.38 0.75 

 Alveolar Labial Velar  Velar 1.03 1.00 0.98 

Alveolar 0.91 1.00 1.08      

Labial 0.86 0.97 1.16      

Velar *1.21 1.03 *0.79      

 

The LC effect (N=44) was present in Sango (1.59).  This ratio in the contributing 

languages was 1.48 (French) and 1.34 (Swahili; MacNeilage et al., 1999).  

6.  Lingala.  Frequencies of predicted co-occurrences in Lingala and French are in 

Table 8a-c.  Two unusual, and as of now unexplained, patterns emerged in Lingala with 

respect to predictions made by the Frame/content theory.  The first is that, unlike the first 

five creoles, the average of the three predicted C1V1 co-occurrences in Lingala was below 

chance levels (0.90; p<0.05; see Table 8a).  The average of the three predicted C1V1 co-

occurrences in the superstrate, French, were significantly higher than chance (1.47; 



63 

 

p<0.05).  The second peculiarity was found with respect to the LC effect, which was 

present (14.29) at a remarkable 10 times the ratio of one of its superstrates, French (1.48).   

The average of the three predicted V1C2 co-occurrences in Lingala shown in Table 

8b was at chance levels (1.03).  The average for French was below chance (0.85; p<.01).  

The average of the three cells with reduplicated consonants shown in Table 8c was at 

chance levels in Lingala (0.95) and below chance in French (0.59; p<0.01). 

Table 8a-c.  Frequencies of co-occurrences in French and Lingala.  Bolded correlations 

reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

French     Lingala    

N=2,528 Alveolar Labial Velar  N=488 Alveolar Labial Velar 

Front **1.61 0.99 **0.24  Front 1.19 1.03 0.81 

Central **0.56 **1.19 **1.29  Central 0.88 *0.77 **1.73 

Back **0.61 *0.90 **1.62  Back 0.98 1.10 *0.73 

 

b.  V1C2 Co-occurrences 

French     Lingala    

 Alveolar Labial Velar   Alveolar Labial Velar 

Front **0.86 0.98 **1.44  Front 1.21 0.90 0.90 

Central *1.12 0.97 **0.71  Central 1.05 0.87 1.05 

Back 1.07 1.03 **0.72  Back 0.89 1.10 1.02 

 

c.  C1C2 Co-occurrences 

Swahili  C1   Lingala  C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.66 **1.36 0.96  Alveolar 1.05 1.00 0.97 

Labial **1.40 **0.43 **1.23 C2 Labial **0.38 1.01 1.32 

Velar **1.22 1.02 **0.69  Velar *1.41 0.99 0.79 

 

As mentioned, the LC effect (N=107) was strongly present in Lingala at a ratio of 

14.29.  The ratio in one of its superstrates, Swahili, was 1.34 (MacNeilage et al., 1999).   
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7.  Nagamese.  Table 9a-c shows the values for C1V1, V1C2, and C1C2 co-

occurrences in Nagamese and English.  Although only one of the cells of the three 

predicted C1V1 co-occurrences in Nagamese was significantly above chance levels (velar-

back = 1.35), the average of the three cells was significantly higher than what would be 

expected by chance (1.30; p<.01), as it was in the superstrate, English (1.21; p<.01).  The 

average of the three predicted V1C2 co-occurrences for Nagamese did not differ from 

chance (1.00).  This value in English, on the other hand, was above chance levels (1.09; 

p<.01).  The average of the three cells with reduplicated consonants was significantly 

lower than what would be expected by chance (0.52), as it was in English (0.59; both 

significant at p<.01).   

Table 9a-c. Frequencies of co-occurrences in English and Nagamese.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English     Nagamese   

N=2,348 Alveolar Labial Velar  N=282 Alveolar Labial Velar 

Front **1.27 1.04 **0.63  Front 1.36 0.96 0.76 

Central **0.68 1.01 **1.33  Central 1.01 1.18 0.71 

Back 0.85 0.90 **1.35  Back 0.80 0.88 *1.35 

 

b.  V1C2 Co-occurrences 

English     Nagamese   

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.06 **0.78 **1.17  Front 1.02 0.68 1.26 

Central *0.86 **1.35 0.82  Central 0.86 1.17 1.08 

Back 1.00 1.10 0.86  Back 1.10 1.03 0.80 
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c.  C1C2 Co-occurrences 

English  C1   Nagamese C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.71 **1.35 *1.19  Alveolar 0.68 0.99 1.28 

Labial **1.22 **0.54 *1.14 C2 Labial 0.96 0.74 *1.43 

Velar 0.90 **1.47 **0.53  Velar *1.57 1.26 **0.13 

 

The LC effect (N=78) was present in Nagamese (3.59) and in the superstrate 

English (2.55; MacNeilage et al., 1999).  

8.  Tok Pisin.  Table 10a-c shows the predicted co-occurrences for Tok Pisin and 

English.  The average of the three predicted C1V1 co-occurrences in Tok Pisin was 1.07, 

not significantly different from what is expected by chance.   The average of the three 

predicted C1V1 co-occurrences for English was significantly above chance levels (1.21; 

p<.01).  The average of the three predicted V1C2 co-occurrences in Tok Pisin shown in 

Table 10b was at chance levels (1.12).  This value in English is significantly above 

chance (1.09; p<.01).  As you can see in Table 10c, the three cells with reduplicated 

consonant co-occurrences in Tok Pisin appear below chance levels (0.87), but these 

values do not reach significance.  Reduplicated consonants in English, on the other hand, 

are significantly below what you would expect from chance (0.59; p<.01). 

Table 10a-c.  Frequencies of co-occurrences in English and Tok Pisin. Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English     Tok Pisin    

N=2,348 Alveolar Labial Velar  N=304 Alveolar Labial Velar 

Front **1.27 1.04 **0.63  Front 1.18 1.14 0.65 

Central **0.68 1.01 **1.33  Central 0.71 0.97 1.25 

Back 0.85 0.90 **1.35  Back 1.14 0.90 1.05 

 

 



66 

 

b.  V1C2 Co-occurrences 

English     Tok Pisin    

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.06 **0.78 **1.17  Front 1.06 0.94 0.98 

Central *0.86 **1.35 0.82  Central 1.04 1.11 0.83 

Back 1.00 1.10 0.86  Back 0.91 0.94 1.19 

 

c.  C1C2 Co-occurrences 

English  C1   Tok Pisin  C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.71 **1.35 *1.19  Alveolar 0.76 1.16 0.93 

Labial **1.22 **0.54 *1.14 C2 Labial 1.02 0.90 1.14 

Velar 0.90 **1.47 **0.53  Velar 1.31 0.88 0.95 

 

The LC effect (N=88) was present in Tok Pisin (3.19) and in the superstrate, 

English (2.55; MacNeilage et al., 1999).   

9.  Chinook Jargon.  Table 11a-c shows the co-occurrences for Chinook Jargon 

and English.  Due to the small size of the dataset studied (N=49), none of the 27 cells in 

the 3 matrices for Chinook Jargon reached a significant difference from chance (see 

Tables 11a-c).  Nonetheless, it is worth discussing the trends in this dataset, since they 

were found to be in the direction, at least, of Frame/content theory predictions.  The 

average of the three predicted C1V1 co-occurrences in Chinook Jargon was 1.16.  The 

average of C1V1 co-occurrences in English was higher than chance at 1.21 (p<.01).  The 

average of the three predicted V1C2 co-occurrences in Chinook Jargon was 1.41.  In 

English, the average value is only 1.09, but is significantly different from chance (p<.01), 

most likely due to the much larger size of the database analyzed (N=2,348).  The average 

of the three cells with reduplicated consonants in Chinook Jargon was what would be 
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expected by chance (1.06), which contrasted with the average in English (0.59), which 

was significantly below chance levels (p<.01). 

Table 11a-c.  Frequencies of co-occurrences in English and Chinook Jargon.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English     Chinook Jargon    

N=2,348 Alveolar Labial Velar  N=49 Alveolar Labial Velar 

Front **1.27 1.04 **0.63  Front 1.53 1.35 0.35 

Central **0.68 1.01 **1.33  Central 0.58 0.90 1.40 

Back 0.85 0.90 **1.35  Back 1.09 0.81 1.05 

 

b.  V1C2 Co-occurrences 

English     Chinook Jargon    

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.06 **0.78 **1.17  Front 1.40 0.88 0.39 

Central *0.86 **1.35 0.82  Central 0.70 1.28 1.04 

Back 1.00 1.10 0.86  Back 1.05 0.70 1.56 

 

c.  C1C2 Co-occurrences 

English  C1   Chinook Jargon  C1  

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar **0.71 **1.35 *1.19  Alveolar 1.23 0.75 0.98 

Labial **1.22 **0.54 *1.14 C2 Labial 0.77 1.13 1.10 

Velar 0.90 **1.47 **0.53  Velar 1.02 1.26 0.82 

 

In contrast with the other eight creoles and pidgins, the LC effect (N=9) was not 

present in Chinook Jargon (the ratio was 0.80).  This ratio in English was 2.55 

(MacNeilage et al., 1999).  Again, a possible reason for the difference between this ratio 

in Chinook Jargon and the other languages reported here may be that it was derived from 

an even smaller set of words--only nine out of 49.   

On the whole, these analyses demonstrated that Frame/content theory patterns 

were sufficiently strong to emerge in most, but not all, of these relatively smaller 
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individual lexicons.  In the next section, I address the basic question of whether these 

creoles as a group exhibit characteristics of the Frame or the Frame/content stage of 

speech production.   
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CHAPTER III 

Study 2.  Creoles compared with NT languages. 

 

As described earlier, patterns of the first stage, the Frame stage, in the 

Frame/content theory are the three C1V1 co-occurrences, three corresponding V1C2 co-

occurrences and a preference for reduplicated over variegated C1(V)C2 sequences; these 

three patterns have been found in repertoires of infant babbling (Davis & MacNeilage, 

1995).  On the other hand, the Frame/content stage patterns include the three C1V1 co-

occurrences, but not the V1C2 co-occurrences.  Reduplicated C1(V)C2 sequences are no 

longer favored, and the LC effect emerges in this stage.  These patterns have been found 

in 10 NT languages by MacNeilage et al. (1999, 2000).  To determine where creoles fit 

with regard to these two stages, overall averages of serial organization patterns in nine 

creoles were evaluated relative to those found in infant speech acquisition (representative 

of the Frame stage) and those found in 10 NT languages (representative of the 

Frame/content stage).   

I originally hypothesized that sound patterns in creoles and pidgins would be 

more like the Frame stage than the Frame/content stage of speech development.  I 

speculated that early speech and creolization would result in similar combinations of 

sounds, those of the Frame stage, since both cases entail the demanding task of building a 

repertoire of words.  Also, the phonological patterns that appear in early speech and 

creolization are both claimed to be simple relative to those in NT languages.  Babbling 

and early speech have a “simple structure,” and are followed by “an increase in serial-

output complexity” in adult languages (MacNeilage et al., 1999), and creolists also 
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commonly describe creole grammars as reduced or less complex compared to NT 

language grammars (e.g. McWhorter, 2001).  Despite the expansion seen in the 

creolization phase, both pidgins and creoles exhibit many reductions in linguistic 

structures compared to their super- and substrates.  Such reductions, which can also be 

described as an increase in regularity in grammatical rules, are seen at the syntactic, 

morphological, and phonological level, as well as in lexical and phonemic inventories 

(e.g. Bloomfield, 1933; Hall, 1966; Markey, 1982; Tinelli, 1981).  Thus, I reasoned that 

creole word production, like early speech, would be governed by the same principles as 

in the less complex Frame stage of speech development. 

Additionally, there is evidence in the creole literature that creole phonologies 

display many of the same characteristics as infants’ early words.  For example, as 

previously described, creoles have reduced phonemic inventories compared to their 

contributing superstrates (Bender, 1987; Hall, 1966).  Bender’s (1987) proposal of an 

universal creole phonology including five vowels, /i, u, e, o, a/ and 14 consonants /p, t, 

k, b, d, ", f, s, m, n, l, r, w, y/ portrayed creole phonological inventories as more 

similar to inventories of early speech than many adult languages.  Infant babbling 

inventories tend to also be limited in size, typically to the following five mid and low 

front and central vowels /ε, e, a, -, ə/ (Davis & MacNeilage, 1990, 1995; Kent & 

Bauer, 1985).  Similarities in the reduced size consonant repertoires between creoles 

infant babbling are also apparent, with infant babbling primarily having the consonants 

/b, d, ", m, n, j, w, h/ (Locke, 1983; Stoel-Gammon, 1985).  Many adult languages, on 

the other hand, have relatively larger phonemic inventories (e.g. Portuguese, which has 
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nine vowels and 20 consonants; English, which has 11 vowels and 24 consonants; and 

French, which has 16 vowels and 20 consonants). 

Phonotactic trends in creoles also suggested that patterns in serial organization in 

creoles move more toward the universal phonological forms typical of early speech.  For 

example, words in pidgins and creoles adhere strictly to a CV syllable structure 

(McMahon, 1994; Tinelli, 1981).  Romaine (1988, p. 63) has claimed, “Creoles also have 

no initial or final clusters.  They have a simple syllable structure which consists of 

alternating consonants and vowels, e.g. CVCV.”  This description sounds strikingly 

similar to common descriptions of the initial stage of reduplicated babbling as consisting 

primarily of CV syllables either alone or in strings.  Considering the common task of 

building a lexical repertoire during both early speech development and creole formation, 

the reports of simplicity in creole grammars, and the similarity of phonological patterns 

between early speech and creoles, I hypothesized that creoles would demonstrate similar 

co-occurrence patterns to those found in early speech, or the Frame stage of speech 

development. 

However, the comparison between patterns in the nine creoles with those in early 

infant speech (characteristic of the Frame stage) and 10 NT languages (representative of 

the Frame/content stage) illustrated that creole lexicons demonstrate more characteristics 

of the Frame/content stage.  Additional analyses then revealed that although creoles 

exhibit Frame/content stage patterns, they also tended to be more Frame-like than NT 

languages with respect to two trends in their patterns of serial organization, which are 

reviewed at the end of this chapter. 
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Method. 

Differences in the means of the C1V1, V1C2, and C1C2 co-occurrences between the 

two language groups (creoles and NT languages) were analyzed with a general linear 

model in SPSS 11.0, and these patterns in the individual nine creoles and 10 NT 

languages were compared using Spearman rank correlations.  
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Results. 

Overall, the three C1V1 co-occurrence patterns in the nine creoles occurred 

significantly more frequent than chance when tested against the combined frequencies of 

the other six co-occurrences, with an average observed-to-expected frequency of 1.29 

(p<.01; mean co-occurrences of all nine creoles pooled are shown in Table 12a-c).  In 

contrast, instances of the three V1C2 co-occurrence patterns occurred at chance levels 

(average 1.04; mean values of all nine creoles pooled shown in Table 12b).   

Table 12a-c.  Mean C1V1, V1C2, and C1(V)C2 co-occurrences in nine creoles pooled.  

Bolded correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

N=3,519 Alveolar Labial Velar 

Front **1.47 1.04 **0.57 

Central **0.71 *1.14 1.10 

Back **0.92 *0.83 **1.27 

 

b.  V1C2 Co-occurrences 

 Alveolar Labial Velar 

Front 1.07 *0.87 1.02 

Central 0.93 1.08 1.04 

Back 1.02 1.01 0.97 

 

c.  C1C2 Co-occurrences (C1 is along the top) 

 Alveolar Labial Velar  

Alveolar 0.91 1.03 1.00  

Labial 0.97 **0.88 **1.23 C2 

Velar 1.17 *1.11 **0.75  

 

 Figure 2 shows the means and standard deviations of the observed-to-expected 

ratios of the nine C1V1 co-occurrences compared with the nine V1C2 co-occurrences.  

Note that the three C1V1 co-occurrences predicted by the Frame/content theory are visibly 
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higher than the other six.  Finally, the mean number of reduplicative sequences--C1C2 co-

occurrences—was significantly below chance levels (0.85; p<.01). 

Figure 2.  Means and standard deviations of the three C1V1 and V1C2 co-occurrences 

expressed in observed-to-expected ratios. 

 

 
 

The presence of V1C2 co-occurrences, which occur only in the Frame stage, 

distinguishes between the two stages.  In the creoles, the average of V1C2 co-occurrences 

was at chance levels (1.04), comparable to this value in 10 NT languages (0.97; see Table 
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13).  In fact, a general linear model, multivariate analysis in SPSS 11.0, revealed no 

significant difference in mean observed-to-expected ratios of either C1V1 or V1C2 co-

occurrences between creoles and NT languages.  The average of C1C2 co-occurrences—

intersyllabic consonant place of articulation reduplication—in creoles was significantly 

lower than what would be expected by chance (0.85; p<.01) and appear closer to those in 

NT languages (0.67) than those in early speech (3.03; see Table 13).  Still, intersyllabic 

place of articulation reduplication was significantly higher in creoles than in NT 

languages (F(1)=5.91, p<.05).   

Table 13.  Serial organization patterns in nine creole languages (“*”: p<.05 and  

“**”: p< .01 indicate a significant difference from chance), 10 NT languages and 

babbling in six infants.   

  

Dataset N C1V1 V1C2 C1C2 LC/CL 

Louisiana Creole 670 **1.47 0.94 **0.72  1.75 

Haitian Creole 155 **1.77 0.82 **0.53  2.11 

Sranan 515 **1.37 0.98 0.88  3.30 

Sierra Leon Krio 768 *1.12 1.12 0.95  2.91 

Sango 288 **1.48 0.96 1.13  1.59 

Lingala 488 *0.90 1.03 0.95 14.29 

Nagamese 282 **1.30 1.00 **0.52  3.59 

Tok Pisin 304 1.07 1.12 0.87  3.19 

Chinook Jargon 49 1.16 1.41 1.06  0.80 

Creole Average 391 *1.29 1.04 *0.85  3.73 

NT Average14 1,263 1.18 0.97 0.67  2.23 

Babbling15 NA 1.34 1.23 3.5016  ——17 

 

                                                
14 Averages of C1V1, V1C2, and C1C2 co-occurrences in words of 10 NT languages reported by MacNeilage 

et al. (1999, 2000).  Significant differences from chance were not reported. 
15 Averages in all syllables in the babbling of six infants (Davis & MacNeilage, 1995).  Significant 

differences from chance were not reported. 
16 Value shown is for one infant (MacNeilage & Davis, 1999).   
17 The LC effect is not present in babbling and emerges in first words.  The LC effect in the first words of 

10 infants is 2.55 (Davis et al., 2002). 
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According to the Frame/content theory, the LC effect does not appear in the 

Frame stage, at least in infant babbling.  Recall that the LC effect emerges in the serial 

organization of infants’ first words, in which there is a pressure for an increase in 

intersyllabic variegation, although infants still favor reduplicated over variegated 

syllables.  On the other hand, languages demonstrate a preference for variegated over 

reduplicated syllables.  The average LC for the 10 languages studied was 2.23 

(MacNeilage et al., 1999).  Like the NT languages, all of the creoles except one, Chinook 

Jargon, demonstrated the LC effect.  The mean ratio of LC to CL sequences was 3.73, 

although excluding one outlier—Lingala at 14.29—the ratio was 2.41.  

In summary, nine creole languages demonstrated the 3 C1V1 co-occurrences, but 

no strong V1C2 equivalent and below chance levels of C1C2 reduplication.  They also 

demonstrated the LC effect.  Thus, contrary to my hypothesis, I found that serial 

organization patterns in these creole languages conform more to the Frame/content stage 

than to the earlier Frame stage. 

In attempt to investigate whether the patterns I found in creoles were simply 

copied from those in the superstrates, I also compared individual creoles with their 

superstrates and other NT languages.  The level of similarity in patterns between 

languages is represented by the correlation coefficients in Tables 14a-b, 15a-b, and 16a-b.  

Creoles, if they reproduced phonological patterns in their superstrates, ought to be more 

strongly correlated with their superstrate than any other superstrate.   

Spearman rank correlations revealed that, in general, C1V1 and V1C2 co-

occurrences in the nine creoles were not more correlated with those in their respective 
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superstrate than with those in nine other NT languages (see Tables 14a-b).  In fact, both 

the creole and NT languages have a very wide range of correlations, with no consistent 

pattern in how the creoles relate with their respective superstrate.  Table 14a shows that 

C1V1 co-occurrences in Sranan, Sierra Leone Krio, Nagamese, Tok Pisin, and Chinook 

Jargon were not significantly correlated with those in their superstrate, English, and in 

several cases were more correlated with patterns in other NT languages (e.g. Sranan with 

French [.95, p<.01] and Sierra Leone Krio with French [.97, p<.01]).  The three French-

based creoles, on the other hand, were significantly correlated with their superstrate, 

including Louisiana Creole (.95, p<.01), Haitian Creole (.80, p<.01), and Sango (.75, 

p<.05).  Additionally, the NT languages that were also superstrates in this study do not 

appear any more correlated with their respective creoles than with other creoles.  It 

appears that some NT languages are just more highly correlated with creoles in general 

than are other NT languages.  For example, while French, Spanish and Estonian are 

highly correlated with creoles (average correlation across all creoles, respectively .71, 

.70, and .71), other NT languages such as Swahili (-.29) and Japanese (-.40) are on 

average negatively correlated with creoles.  English is intermediate, showing on average 

a weak correlation with the nine creoles, .30 (see Table 14a). 

There was no consistent relationship between creoles and their superstrates in 

terms of V1C2 co-occurrences either.  Six of the creoles were not even significantly 

correlated with their superstrates (Sierra Leone Krio and Lingala were exceptions, both 

with a correlation coefficient of .62, p< .05 with their respective superstrates; see Table 

14b).  So although in some cases (i.e. the French-based creoles), there is evidence that the 
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C1V1 co-occurrences at least may have been copied from the superstrates, there was on 

average a lack of correlation between the creole and superstrate patterns.  Thus, based on 

the Spearman rank correlations in Tables 14a-b, I cannot conclude that the patterns in 

these creoles were copied directly from the superstrates.   

Table 14a-b.  Spearman rank correlations between frequencies of co-occurrences in nine 

creoles and 10 NT languages.  Cells shown in yellow indicate correlation coefficients 

between creoles and their respective superstrates, and cells in gray represent the average 

correlation for each NT language with all of the creoles.  Bolded correlations reached 

significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 co-occurrences 

 Fr Eng Swa Sp Ger Est Heb Jap Mao Quic 

LC  .95**  .60* -.32  .73*  .40  .90**  .27 -.40  .45  .42 

HC  .80**  .58  .05  .67*  .50  .88** -.02 -.40  .67*  .15 

Sra

n 

 .95**  .52  -.22  .82**  .52  .95**  .13  -.47   .52  .35 

SL

K 

 .97**  .38  -.40  .92**  .50  .92** -.03  -.42  .35   .52  

San

g 

 .75*  .55   .10   .63*  .32  .92** -.12 -.17  .65*  .40 

Lin

g 

 .12 -.43 -.78  .47   .78** -.13  .63* -.63 -.57  -.12 

Nag  .53  .78**  .12  .18 -.07  .72*  .00  .15  .78**  .35 

TP  .65* -.20 -.55  .93**  .85**  .57  .13 -.67 -.03  .22 

CJ  .70* -.05   -.58   .93**  .83**  .65*  .18 -.58  .02  .32 

Ave

. 

.71 .30 -.29 .70 .51 .71 .13 -.40 .32 .29 

 

b.  V1C2 co-occurrences  

 Fr Eng Swa Sp Ger Est Heb Jap Mao Quic 

LC -.07 -.33  .65*  .32 -.32  .73*  .08  .03  .63* -.82 

HC  .43  .15 -.12  .35  .37  .50  .32  .20  .37 -.42 

Sra

n 

 .30  .55 -.73  .18  .73*  .12  .53 -.13  .00  .27 

SL

K 

-.05  .62* -.87 -.03  .72* -.22  .43 -.45 -.27  .68* 

San

g 

 .57  .68* -.65  .25  .75*  .00  .57 -.02 -.02  .22 

Lin

g 

-.22 -.22  .62*  .45 -.17  .82**  .13 -.27  .77* -.60 

Na

g 

 .30  .73* -.73  .23  .85**  .07  .52 -.27  .00  .42 

TP -.13  .28  .37  .27  .08 -.10 -.42 -.40  .18  .65* 

CJ -.72 -.15 -.15 -.33 -.18 -.20 -.10 -.47 -.23  .50 

Ave

. 

.05 .26 -.18 .19 .31 .19 .23 -.20 .16 .10 
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Looking at the rank order correlations between C1V1 co-occurrences in infant 

babbling, first words, 10 NT languages, and nine creoles in Table 15, however, puts the 

results in Table 15a-b into perspective.  The Spearman correlation coefficients in Table 

15 demonstrate that overall creoles are more strongly correlated with NT languages (.92, 

p< .01) than with infant babbling (.52, ns) and first words (.62, p<.05).  In fact, the 

strength of the correlation between creoles and early speech appears similar to the 

relationship between NT languages and early speech (see Table 15).  Thus, although 

detailed copying of co-occurrences in creoles may not be from the superstrates, patterns 

in creoles overall are quite close to those in NT languages.  This suggests that the details 

of the patterns, which are clearly Frame/content-like, may have been copied from other 

NT languages such as other superstrates, substrates and adstrates. 

Table 15.  Spearman rank correlations between C1V1 co-occurrences in the babbling of 

six infants, first words of 10 infants, 10 NT languages and nine creoles.  Bolded 

correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

 Babbling First words NT langs Creoles 

Babbling   .75* .45 .52 

First words   .47 .62* 

NT languages    .92** 

Creoles     

 

Along these lines, Spearman rank correlations suggested an additional trend, 

which is that the creoles exhibit less variance in C1V1 co-occurrences than do the 10 NT 

languages.  The amount of variance in patterns within creole languages and within NT 

languages is represented in correlation coefficients in Tables 16a-b and 17a-b, 

respectively.  C1V1 co-occurrences in the nine creoles were more highly correlated with 

each other (25 significant out of 36 significant correlations; Table 16a) than C1V1 co-
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occurrences within the 10 NT languages (5 significant out of 45 possible correlations; 

Table 17a).  

Table 16a-b.  Spearman rank correlations between co-occurrences in nine creoles. 

Bolded correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 co-occurrences 

 LC HC Sran SLK Sang Ling Nag TP CJ 

LC   .78**  .95**  .88**  .77*  .10   .70*  .53  .63* 

HC    .92**  .82**  .93** -.07  .63*  .60*  .67* 

Sran     .93**  .88**  .08  .63*  .68*  .75* 

SLK      .80**  .15  .48  .75*  .80** 

San

g 

     -.17  .67*  .53  .63* 

Ling       -.32  .60*  .60* 

Nag         .02   .18  

TP          .97** 

CJ          

 

b.  V1C2 co-occurrences 

 LC HC Sran SLK Sang Ling Nag TP CJ 

LC   .40 -.35 -.78 -.37  .88** -.47 -.30 -.37 

HC    .63* -.05  .58  .22  .48 -.67 -.78 

Sran     .72*  .92** -.38  .95** -.43 -.30 

SLK      .63* -.60  .80**  .07  .32 

San

g 

     -.48  .93** -.38 -.48 

Ling       -.48 -.03 -.05 

Nag        -.22 -.25 

TP          .50 

CJ          

 

Normally, variance decreases as the size of a sample increases.  This cannot be 

the explanation for the differences in variance between the two language groups here, 

however, because there is less variance in the smaller group (creoles) than in the larger 

group (NT languages).  It is additionally unlikely that differences in variance of co-

occurrences between the two groups are due to the difference in sample sizes of words, 

since a substantial number of words were analyzed in each language group.   
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Table 17a-b.  Spearman rank correlations between co-occurrences in 10 NT languages.  

Bolded correlations reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 co-occurrences 

 Fr Eng Sp Ger Swa Est Heb Jap Mao Quic 

Fr   .50   .85**  .47 -.37   .90**  .12 -.48  .38  .42  

Eng     .03 -.12 .30   .53  .10   .02   .71*  .05  

Sp     .72* -.58 .73* .10  -.60   .07  .42  

Ger     -.52  .28   .50 -.87  -.12 -.23 

Sw

a 

      -.13 -.32   .35   .57 -.37  

Est       -.13 -.18   .58  .55 

He

b 

       -.62  -.22  -.40 

Jap          .05  .43 

Ma

o 

          .02 

Qui

c 

          

 

b.  V1C2 co-occurrences 

 Fr Eng Sp Ger Swa Est Heb Jap Mao Quic 

Fr   .38  .40  .28  .07 -.13  .12  .48  .13 -.03 

Eng    .65*  .92** -.32  .23  .55 -.57  .38  .45 

Sp     .57  .37  .68*  .33 -.45  .90**  .02 

Ger     -.50  .32  .58 -.57  .35  .38 

Sw

a 

      .32 -.48  .15  .52 -.33 

Est        .42 -.53  .90** -.38 

He

b 

       -.47  .30 -.20 

Jap         -.48 -.30 

Ma

o 

         -.22 

Qui

c 

          

 

Why might creoles demonstrate less variance in C1V1 co-occurrences than NT 

languages?  Perhaps with regard to internal syllable structure, creole lexicons are formed 

in more common ways than NT languages.  The tendency to form C1V1 syllables 

similarly across creoles may be because the formation of creole lexicons is very 

cognitively taxing on the speech production system.  For example, speakers have to deal 

with learning foreign languages while inventing words.  This demand may cause the 

speech production system to be conservative in terms of creativity in intrasyllabic 
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patterns.  Thus, the system produces basic syllable types more regularly during creole 

word formation.  In other words, during creolization, a language-level pressure on the 

way in which words are syllabified may result in less variance in creole patterns.   

Intersyllabic V1C2 co-occurrences, on the other hand, were no more highly 

correlated in creoles than in NT languages.  Specifically, there were approximately the 

same number of significant correlations within creoles as within NT languages (Tables 

16b and 17b).  This finding that there is no more variance in V1C2 co-occurrences in 

creoles than in NT languages suggests that the constraints on building a lexicon described 

above may be limited to within syllable co-occurrences.   
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CHAPTER IV 

Study 3.  Frame/content patterns in novel coinage. 

The previous study showed that contrary to my hypothesis, Frame/content 

patterns in creole languages were similar overall to NT languages.  The creole languages 

did, however, tend more toward Frame stage patterns than the NT languages with respect 

to both C1V1 and C1C2 co-occurrences.  Specifically, creoles had significantly higher 

levels of C1C2 co-occurrences than NT languages (F(1)=5.91, p<.05).  The question the 

present study asks is why creole patterns, compared to patterns in NT languages, are 

more Frame-like. 

Novel coinage in the creole lexicons may have played a part in these findings.  

Specifically, while borrowed European words may be incorporated into Atlantic creoles 

“in forms virtually identical to those of the metropolitan standard except for certain fairly 

regular sound changes,” (Holm, 1988, p. 74), the form that novel coinage takes is not 

restricted by patterns in the superstrates.  Thus, if there was a difference between creole 

corpora and superstrate corpora patterns, that difference may be due to the patterns that 

arise in the novel coinage. 

In this study, I investigated characteristics of novel coinage in three creoles.  

Analyzing two subsets of these creole corpora—borrowed words and novel coinage—

gave a more complete picture of phonological processes in creolization.  I hypothesized 

that the superstrate and substrate etyma would be more likely than novel words to reflect 

the same Frame/content patterns in the contributing languages.  In other words, the only 
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significant difference between superstrates and creoles, which was in frequency of C1C2 

co-occurrences, may be attributable to the patterns in novel coinage in the creole corpora.   
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Method. 

I obtained creole dictionaries that indicate the language origins of lexical items for 

three languages: Sierra Leone Krio, Tok Pisin, and Chinook Jargon.  Co-occurrence 

patterns between novel creole words and creole words derived from the contributing 

languages are reported in terms of observed-to-expected ratios.  Words were classified as 

either novel or borrowed, depending on how the origins of words were labeled in the 

individual creole dictionaries. 
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Results. 

1.  Sierra Leone Krio.  In a corpus of 768 Sierra Leone Krio words, I tagged 

words according to their purported origin (Berry, 1966), as either English (N=610) or no 

known origin (N=158).  Substrate etyma were not labeled in the Sierra Leone Krio 

dictionary; therefore, some of the words categorized as novel in this analysis may in fact 

be substrate etyma.  There were similarities in the frequencies of co-occurrences in novel 

words across all three creoles in this study, however, whether or not substrate etyma were 

labeled and analyzed separately. 

Table 18a-c shows predicted C1V1, V1C2, and C1C2 co-occurrences for English-

derived and allegedly novel Sierra Leone Krio words.  The average of the three predicted 

C1V1 co-occurrences in the novel Krio words was 1.03, what would be expected by 

chance, whereas the English-derived Krio words on average demonstrated higher than 

chance C1V1 co-occurrences (1.14; p<.05).   The average of the three predicted V1C2 co-

occurrences in the novel words was 1.18, not quite significantly different than what 

would be expected by chance.  This value in the English-derived words also occurred at 

chance levels (1.11).   

As shown in Table 18c, the average of the three cells with reduplicated 

consonants in the novel words was 1.22, which verges on being significantly higher than 

chance (X2=3.53; p<.10).   In contrast, cells with reduplicated consonants in the English-

derived words were significantly below what you would expect by chance (0.84; p<.01).  

The near preference for consonant reduplication shown in novel creole words is 

characteristic of the Frame stage of speech development, not the Frame/content stage.  
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This trend was not prevalent in the Sierra Leone Krio corpus as a whole, or in the NT 

English language corpora.  In fact, intersyllabic consonant place of articulation 

reduplication is present in only two creoles out of nine and was not present in any of the 

10 NT languages (MacNeilage et al., 2000). 

Table 18a-c.  Frequencies of C1V1, V1C2 and C1(V)C2 co-occurrences in Sierra Leone 

words derived from English and Sierra Leone words that have no known English 

counterpart, reported in observed-to-expected ratios.  Predicted co-occurrences are 

always on the diagonal line in the following tables of nine cells.  Bolded correlations 

reached significance (“*”: p<.05 and “**”: p< .01). 

 

a.  C1V1 Co-occurrences 

English Etyma   No known English counterpart 

N=610 Alveolar Labial Velar  N=158 Alveolar Labial Velar 

Front 1.13 1.06 *0.72  Front 1.12 1.08 0.81 

Central 0.73 1.11 1.09  Central  1.06 0.92 1.05 

Back 1.06 0.87 1.19  Back 0.89 1.01 1.06 

 

b.  V1C2 Co-occurrences 

English Etyma   No known English counterpart 

 Alveolar Labial Velar   Alveolar Labial Velar 

Front 1.02 0.86 1.15  Front 1.33 0.64 0.97 

Central  *0.80 *1.42 0.98  Central  0.66 1.29 1.13 

Back 1.12 0.85 0.88  Back 1.07 0.98 0.92 

 

c.  C1C2 Co-occurrences (C1 is along the top) 

English Etyma   No known English counterpart 

 Alveolar Labial Velar   Alveolar Labial Velar 

Alveolar 0.91 1.06 0.98  Alveolar 1.09 1.01 0.93 

Labial 1.22 *0.80 1.17 C2 Labial 0.94 1.20 0.79 

Velar 0.94 1.12 0.82  Velar 0.94 0.75 1.36 

 

2.  Tok Pisin and Chinook Jargon.  I analyzed two more languages, for which I 

had access to information on superstrate and substrate origins of words—Tok Pisin and 

Chinook Jargon.  The number of words obtained from each of these languages 

individually was not substantial enough to calculate observed-to-expected ratios.  Thus, 
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Tok Pisin and Chinook Jargon words were pooled.  Even with the words pooled, a cell in 

each of the three of the observed-to-expected tables was missing data (e.g. see novel 

words in Tables 18a).  A chi-square analysis would test the underlying probabilities in 

each cell, and typically when expected cell frequencies fall, the estimates become less 

precise (Hays, 1988).  In the case of Tok Pisin and Chinook Jargon, then, I am using 

observed-to-expected ratios solely to present trends and will not report chi-square 

significance tests.  The two datasets combined produced a total of 353 words, including 

254 superstrate etyma, 73 substrate etyma, and 26 novel words. 

The Tok Pisin corpus was obtained from two dictionaries of Tok Pisin (Mihalic, 

1971; Steinbauer, 1969), both of which indicated the origins of words.  In the Tok Pisin 

corpus (N=304), I tagged the superstrate etyma (English, German, Latin, Portuguese, 

Spanish, South American; N=239), substrate etyma and other contributing languages 

(Gazelle Peninsula/Tolai, Malay/Indonesia, Melanesian, New Ireland, New Hanover, 

Polynesian/Fijian, Solomon Islands; N= 45), and words with no known origin (N= 20).  

Words were counted as having no known origin only when both of the two dictionary 

sources labeled a word as having an unknown origin.  The dictionary source used to 

gather information on Chinook Jargon (Shaw, 1909; N=49) also indicated superstrate 

etyma (English, French; N=15), substrate etyma (Chinook Language, Chippeway, 

Kalapuya, Nootka, Otcipwe, and Salish; N=28), as well as words labeled as unique to the 

Jargon, undetermined or invented (N=6).   

Table 19a-c shows the values for the predicted co-occurrences in novel, 

superstrate- and substrate-derived words in Tok Pisin and Chinook Jargon.  The average 
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of the three predicted C1V1 co-occurrences in novel Tok Pisin and Chinook Jargon words 

was 1.41; this value in the superstrate-derived words was 1.05.  The average of the three 

predicted C1V1 co-occurrences for the substrate derived words was 1.20 (see Table 19a). 

The average of the three predicted V1C2 co-occurrences in novel Tok Pisin and Chinook 

Jargon words was 1.07; values shown in Table 19b).  The average of the three predicted 

V1C2 co-occurrences was 1.14 in superstrate- and 1.31 substrate-derived words. 

Lastly, as in novel Sierra Leone Krio words, there was a tendency toward the 

predicted C1C2 co-occurrences, or inter-syllabic consonant place of articulation 

reduplication, in novel Tok Pisin and Chinook Jargon words.  The average of the three 

cells with reduplicated consonants in novel Tok Pisin and Chinook Jargon words was 

1.97.  

Table 19a-c.  Frequencies of C1V1, V1C2 and C1(V)C2 co-occurrences in superstrate 

etyma, substrate etyma and novel Tok Pisin and Chinook Jargon words combined, 

reported in observed-to-expected ratios.   

 

a.  C1V1 Co-occurrences 

Superstr.         

N=254 Alveolar Labial Velar      

Front 1.10 1.12 0.69      

Central 0.66 1.02 1.27  Novel    

Back 1.25 0.86 1.04  N=26 Alveolar Labial Velar 

     Front 2.17 0.93 0.72 

Substr.     Central 0.00 1.11 1.16 

N=73 Alveolar Labial Velar  Back 1.44 0.93 0.96 

Front 1.74 1.34 0.39      

Central 0.82 0.76 1.23      

Back 0.76 1.12 1.09      
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b.  V1C2 Co-occurrences 

Superstr.         

 Alveolar Labial Velar      

Front 1.01 0.87 1.14      

Central 1.04 1.23 0.67  Novel    

Back 0.95 0.90 1.19   Alveolar Labial Velar 

     Front 1.08 1.95 0.00 

Substr.     Central 0.43 1.04 1.30 

 Alveolar Labial Velar  Back 1.44 0.65 1.08 

Front 1.52 1.05 0.23      

Central 0.95 0.99 1.07      

Back 0.71 0.98 1.43      

 

c.  C1C2 Co-occurrences 

Superstr.  C1       

 Alveolar Labial Velar      

Alveolar 0.62 1.18 1.00      

Labial 1.23 0.80 1.16  Novel  C1  

Velar 1.37 0.93 0.81   Alveolar Labial Velar 
     Alveolar 2.89 0.93 0.48 

Substr.  C1  C2 Labial 0.87 1.30 0.58 

 Alveolar Labial Velar  Velar 0.00 0.74 1.73 

Alveolar *1.42 0.64 0.93      

Labial 0.40 1.32 1.20      

Velar 1.22 1.07 0.83      

 

This tendency toward intersyllabic consonant place of articulation reduplication 

(C1C2 co-occurrences) in novel Tok Pisin and Chinook Jargon words is easily observed in 

Table 20, which lists all 26 words.  Recall that the Frame/content theory is concerned 

with intersyllabic consonant place of articulation reduplication only.  In both analyses 

presented here, I found that the frequency of this type of reduplication is higher in novel 

coinage than in borrowed words. 

 Furthermore, I found that there is a proportionately higher incidence of what 

appear to be monomorphemic, non-compounded reduplicative sequences in novel 



91 

 

coinage than in borrowed words.  Examples of this type of reduplication can be seen in 

the novel Chinook Jargon words /koko/ meaning ‘to knock’ and /n-ntʃ/ meaning ‘to 

see or look.’  Neither of these words, according to my investigation of the dictionaries, is 

the result of compounding two existing morphemes.  In the Tok Pisin and Chinook 

Jargon datasets combined, about 25% of borrowed words had intersyllabic place of 

articulation reduplication (79 out of 327 words, such as /doti/ from English ‘dirty’ and 

/pepa/ from English ‘paper’).  As mentioned, compounded words, like /tudak/ meaning 

‘darkness’ (from English ‘too dark’) and /tudia/ meaning ‘expensive’ (from English ‘too 

dear’) were excluded from this analysis.  In contrast, approximately 60% of novel 

coinage (15 out of 26 words; the examples mentioned earlier were /koko/ and /n-ntʃ/) 

showed this pattern (refer to Table 20).   
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Table 20.  Tok Pisin (T.P.) and Chinook Jargon (C.J.) words with no known origin 

according to two dictionary sources (Mihalic, 1971; Steinbauer, 1969) listed by phonetic 

transcription, designated language of origin, meaning and language. 

 

Item 

Language 

of Origin Meaning Lang 

boŋ   unknown [a lever] T.P. 

bonon  unknown [a dugong] T.P. 

bunim  unknown [the north wind] T.P. 

kak  unknown [flying fish] T.P. 

kaka  Jargon Crow C.J. 

kan unknown [vulva] T.P. 

kapupu unknown [to break wind] T.P. 

kipas unknown [to drift, not to anchor] T.P. 

kokeru unknown [rooster, cock, clitoris] T.P. 

koki unknown [large white cockatoo] T.P. 

koko Jargon [to knock] C.J. 

kokostk Jargon [woodpecker] C.J. 

məkamək 
 

[undetermined; 

invented] 

[to eat] 

 

C.J. 

makas  unknown [small tree] T.P. 

mami  unknown [type of yam] T.P. 

mon  unknown [tree with edible fruit] T.P. 

mumu  unknown [method of cooking, earth oven] T.P. 

mumuim unknown [to cook something w/ this method] T.P. 

n-n tʃ  [undetermined] [to see, look] C.J. 

paŋ  unknown [a barge] T.P. 

pamuk unknown [prostitute, to prostitute] T.P. 

papai unknown [mushroom] T.P. 

pep  unknown [palm leafstalk used as siding]  T.P. 

pipi  unknown [turkey] T.P. 

top  unknown [cork bark, balsa wood, cork] T.P. 

toto Jargon [to shake] C.J. 
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 In summary, the frequency of predicted C1C2 co-occurrences (intersyllabic 

consonant place of articulation reduplication), in particular in non-compounded words, 

appeared high in novel coinage relative to the superstrate and substrate etyma; however, 

it has yet to be found whether this trend is statistically significant in larger datasets.  
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CHAPTER V 

Summary and interpretation of findings. 

The process of creolization has provided an opportunity for researchers to observe 

remarkable amounts of linguistic change over a relatively short amount of time (Holm, 

1988; Markey, 1982; Romaine, 1988).  A case in point is the current investigation of the 

phonological processes involved in creole lexicon formation.  In the present study, nine 

creole lexicons provided substantial information about some of the phonological 

processes involved in the formation of new lexical items that are difficult, if not 

impossible, to study in NT languages.  Specifically, in this study I attempted to 

characterize the phonological organization of nine creole lexicons in terms of the 

Frame/content theory, in the hope that knowledge about phonological patterns in creole 

languages would make a unique contribution to our understanding of this theory and the 

nature of speech in general. 

According to the Frame/content theory of evolution of speech production 

(MacNeilage, 1998), the two stages of speech development—the earlier Frame stage and 

later Frame/content stage—have distinct patterns of serial organization.  While the Frame 

stage patterns are heavily influenced by natural speech production propensities, the 

Frame/content stage patterns are claimed to be culturally transmitted.  I found that creoles 

overall exhibited Frame/content stage patterns, much like those of NT languages.  

Supplemental to this investigation, I explored the extent to which patterns in creoles 

differed from those in the superstrates and other NT languages. 
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Summary of studies. 

Trends in creole phonology are typically reported as a single instance or a few 

instances of a particular phonological phenomenon.  In order to conduct a systematic 

investigation of trends in serial organization, I examined mean frequencies of these trends 

across nine creole lexicons.  I analyzed differences in trends between creoles and NT 

languages, and noteworthy results of these studies are summarized here. 

Study 1.  The first analysis revealed that the nine creole lexicons studied 

(Louisiana Creole, Haitian Creole, Sranan, Sierra Leone Krio, Sango, Lingala, 

Nagamese, Tok Pisin, and Chinook Jargon) individually tend to exhibit Frame/content 

stage patterns in serial organization.  That is, in most cases, these corpora demonstrated 

the three (alveolar-front, labial-central, and velar-back) C1V1 co-occurrences, no V1C2 co-

occurrences, preferences for C1C2 variegation, and the labial-coronal (LC) effect.  

Exceptions to these patterns in the individual creoles were infrequent, and included 

Lingala, Tok Pisin and Chinook Jargon, which did not significantly demonstrate all of the 

predicted C1V1 co-occurrences (although in the cases of Tok Pisin and Chinook Jargon, 

the trend was toward the C1V1 co-occurrences). 

Strikingly, then, eight of the nine creoles demonstrated the predicted C1V1 co-

occurrences (six significant at p<.05).  This first study notably demonstrated that 

Frame/content theory patterns were robust enough to emerge in the individual creole 

corpora.  

Study 2. This second study determined which of the two stages of speech 

development postulated by the Frame/content theory creole languages as a group best fit.  
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Because of the cognitive demand involved in building a lexical repertoire, and close 

similarities in other phonological patterns between creoles and early infant speech (e.g. 

reduced phonemic inventories, heavy reliance on CV syllable structure), I originally 

hypothesized that creoles would demonstrate co-occurrence patterns similar to those 

found in the same stage of speech development as infant speech, the Frame stage.  

Romaine (1988) has commented on how tempting it is to compare creolization with child 

language acquisition, especially since both cases are developing language systems, 

conveniently evolving within a relatively more observable time span.  She further points 

out that it is important for researchers to investigate the differences and similarities 

between creolization and child language acquisition.  In fact, the current investigation of 

serial organization patterns in the nine creoles and those in early infant speech 

(characteristic of the Frame stage) and 10 NT languages (representative of the 

Frame/content stage), illustrated, contrary to my hypothesis, that creoles conform more to 

Frame/content stage patterns of speech production.  

More specifically, the average frequency of C1V1 co-occurrences in the nine 

creole languages was significantly higher than chance (1.29), although intermediate 

between that of NT languages (1.18) and infants’ early speech (1.38).  The frequency of 

V1C2 co-occurrences in the creoles, on the other hand, was not different from chance 

(1.04).  In fact, there were no significant differences in either C1V1 or V1C2 co-

occurrences between creoles and NT languages.  Additionally, C1C2 co-occurrences in 

creoles (0.85) were on average below chance levels, as they are in NT languages (0.67), 

while these co-occurrences in babbling (3.50) are above chance levels.  A summary of 
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these results in Table 23 visually represents the parallels between NT languages (and 

Frame/content stage patterns) and creoles. 

However, the creole corpora exhibited a difference from NT language in C1C2 co-

occurrences—a difference in the direction of Frame stage characteristics.  Although still 

Frame/content-like, the intersyllabic consonant place of articulation reduplication was 

significantly higher in creoles (0.85) than in NT languages (0.67; F(1)=5.91, p<.05), a 

result which was further explored in the last study.   

Table 21.  Serial organization patterns in nine creoles, 10 NT languages, and infant 

babbling. 

 

Dataset C1V1 V1C2 C1C2 LC/CL 

Creoles 1.29 1.04 0.85  3.73 

NT languages 1.18 0.97 0.67  2.23 

Babbling18 1.34 1.23 3.50  ——19 

 

In hypothesizing that patterns in creole languages would conform more to the 

Frame stage of speech development, I now believe that I underestimated the influence of 

superstrate and substrate etyma on the creole lexicons.  In fact, the number of creole 

words borrowed from contributing languages makes up the majority of the creole 

lexicons, and these contributing (NT) languages presumably all exhibit Frame/content 

patterns.    

 To try to confirm whether patterns were copied to a considerable degree from the 

respective superstrates, rank correlations were conducted between the frequency of 

occurrence of Frame/content patterns in each creole and each NT language, including 



98 

 

respective superstrates.  Although there were significant correlations between C1V1 co-

occurrences in the creoles and their superstrates in at least some cases (e.g. the three 

French-based creoles), I found that C1V1 and V1C2 co-occurrences in the creoles were not 

regularly more correlated with those in their respective superstrate than with other NT 

languages (several of latter were superstrates of other creoles in this study).  However, 

the high overall correlation between the average C1V1 co-occurrences in creoles and NT 

languages (.92, p< .01) and the low correlation between creoles and babbling (.52, ns), 

revealed that overall creole patterns are much like those of NT languages.   

On a side note, I found that creoles exhibit much less variance in C1V1 co-

occurrences than do NT languages.  C1V1 co-occurrences in creoles were much more 

correlated with each other (25 significant out of 36 significant correlations) than NT 

languages were with each other (5 significant out of 45 possible correlations).  The fact 

that there was less variation in C1V1 co-occurrences in creoles in NT languages suggests 

that, in general in the languages studied, creole speakers resort to producing more similar 

co-occurrences than speakers of different NT languages.  Explanations for these last two 

findings are explored in the general discussion. 

Study 3.  Despite being Frame/content-like, co-occurrence patterns in creole 

languages tended more toward Frame stage patterns than the NT languages, with 

significantly higher levels of C1C2 co-occurrences, (F(1)=5.91, p<.05).  Novel coinage is 

presumably less likely than the superstrate and substrate etyma to be restricted to the 

                                                                                                                                            
18 Averages in all syllables in the babbling of six infants reported in Davis and MacNeilage (1995), except  

the C1C2 co-occurrences shown, which are for only one infant (MacNeilage & Davis, 1999), but 

representative of the co-occurrences in six infants (MacNeilage, unpublished).  
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existing Frame/content patterns in the contributing languages.  Thus, the presence of 

novel coinage within the creoles may have contributed to these differences between the 

creole and NT language lexicons.  Accordingly, I hypothesized that differences in 

frequency of C1C2 co-occurrences between creole and superstrate lexicons may be due to 

unique consonant place of articulation reduplication in C1C2 co-occurrences in the novel 

coinage. 

Word reduplication is a common lexical process in many African substrates 

(Allsopp, 1980; Bakker, 2003; Holm, 1988).  In cases where the reduplicated word 

consists of only one syllable, word reduplication can lead to intersyllabic consonant place 

of articulation reduplication as well.  Thus, in order to avoid the potential effects of the 

known tendency for word reduplication in African substrates, I also examined co-

occurrences in two non-African-based creoles, Tok Pisin and Chinook Jargon. 

I found that the frequency of predicted C1C2 co-occurrences—in particular in non-

compounded words—did appear to be above chance in the novel coinage, and in the case 

of Sierra Leone Krio, Tok Pisin and Chinook Jargon, higher than in the superstrate and 

substrate etyma.  Although this finding suggests that the difference in C1C2 co-

occurrences between creole and NT language lexicons is at least in part due to this trend 

in novel coinage in the creole lexicons; this study is considered only a preliminary 

investigation, since the datasets were too small to verify this trend with chi squared 

analyses. 

                                                                                                                                            
19 The LC effect is not present in babbling, and emerges in first words (2.55; MacNeilage et al., 1999). 
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There is a concern that the intersyllabic consonant place of articulation 

reduplication I found may simply be an artifact of morphological conventions in the 

contributing languages, or in the creole itself.  While I cannot rule out this possibility 

without analysis of additional data, the relatively infrequent presence of inflectional 

morphemes in creoles (Holm, 1988) suggests that this possibility is not likely.  None of 

the six novel Chinook Jargon words, for example, appear to be compounded from known 

morphemes.  Furthermore, there is no theoretical account for why C1C2 co-occurrences in 

novel words are morphologically driven more in the direction of reduplication rather than 

variegation. 
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Methodological concerns.   

Words in creole languages were collected from written corpora, more specifically 

dictionaries and word lists.  This method of data collection was successfully used to study 

Frame/content theory patterns in 10 NT languages (MacNeilage et al., 1999, 2000).  

While collecting corpora from dictionaries and word lists was appropriate for previous 

studies of NT languages, the use of these sources to collect data on creoles has several 

disadvantages. 

The main problem with this method of data collection is that written records of 

pidgins and creoles at the time of their formation, sometimes as early as several hundred 

years ago, are “virtually nonexistent” and typically recorded by non-native speakers 

(McWhorter, 1997, p. 172).  Therefore, there are presumably considerable differences 

between the creole at its inception and how it was eventually recorded.  A similar 

problem applies to the dictionary sources of the lexifier languages.  The modern present-

day dictionaries of superstrates do not represent the languages as they were spoken at the 

time that they contributed to developing creoles. 

Additionally, many lexical items in creoles were likely to have been derived from 

regional rather than mainstream dialects of the superstrates.  For example, while Holm 

(1988, p. 74) maintains that European words seem to be incorporated into Atlantic 

creoles “in forms virtually identical to those of the metropolitan standard except for 

certain fairly regular sound changes,” he also notes that most Europeans who went to 

African and Caribbean colonies were speakers of regional dialects.  Hancock (1971) 

asserts that distinct regional and other social dialects, such as ‘Ship English’ or nautical 
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speech, were the primary contributing dialects to creole lexicons.  It is plausible that more 

than one dialect generally plays a role in the formation of creoles (McWhorter, 1997), 

and not all lexical sources that contribute to the creolization process are captured in 

dictionaries of standard dialects of the lexifier languages.  Unfortunately, the systematic 

recorded information on alternative dialects that is available is not enough to incorporate 

in a broad analysis.  

Despite these limitations in present-day standard variety written corpora, they are 

often the closest approximation to the earlier and alternative forms of languages available 

for analysis.  Dictionaries and wordlists, in particular, as opposed to reports of single 

instances of trends and individual writing samples (e.g. journal entries, poetry, etc.) 

provide the most comprehensive list of sound patterns in a language at the time it was 

recorded at least.  Thus, dictionaries suit the purpose of the present study in two 

important ways.  These sources provide more information in a more systematic manner 

about a language’s phonology than individual writing samples.  In addition, the 

dictionaries make available a sufficient number of words to statistically analyze for 

differences between groups of creole languages and NT languages.   

I believe the problems associated with using dictionaries and wordlists for my 

analyses will affect my findings in known ways.  Specifically, my analyses can not 

account for when Frame/content patterns in serial organization originate during 

creolization or during other types of contact-induced changes associated with the 

circumstances that give rise to creole formation.  For example, the phonological 

differences I find between lexifiers and creoles may be due to contact-induced changes 
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prior to and post creolization (such as the formation of Ship English from different 

dialects and languages, or the reestablishment of contact with a lexifier after 

creolization), rather than during the creolization process itself.  Other mechanisms of 

contact-induced change that may have been influential in the formation of the creoles 

include the simplification of phonology structure due to foreigner-talk registers, second 

language acquisition, decreolization, and recreolization.   

While my method does not allow me to pinpoint exactly which stage during the 

formation of a creole the patterns developed, I believe that we can exclude the influence 

of diachronic aspects of normal transmission on phonological differences between 

lexifiers and creoles.  Normal transmission is assumed to transpire across generations in 

systematic and similar ways in all languages (for a discussion of NT language phonology 

effects, see Blevins, 2004).  Therefore, there is no reason to assume that patterns in serial 

organization have changed in a systematic way in NT languages any differently than in 

creole languages over the past several hundred years.  Since it is unlikely that normal 

transmission would have greater effects on the creoles than the ‘normally transmitted’ 

lexifiers, differences in these patterns between norms and creoles can tentatively be 

assumed to be due to some contact-induced process associated with creolization.  

Furthermore, because most creole dictionaries are written by speakers of the superstrates, 

the dictionaries probably represent the creoles in a more NT-like way.   This fact alone 

may cause my analyses to underestimate differences between creoles and NT languages, 

making differences I did find likely to be real differences.  My method, then, should not 

limit conclusions about the differences in Frame/content patterns between creoles and NT 
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languages.  

Thus, although I can not conclude from these findings the exact timing or setting 

that changes between the lexifiers and the resultant creoles occurred, I can reliably 

determine whether the nine recorded creoles demonstrate differences in patterns from the 

modern-day standard varieties of superstrates.  Differences in patterns between creoles 

and NT languages most likely indicate that there is something distinct or unique in 

languages that have undergone creolization in the last few hundred years.   

A more ideal situation in which to investigate Frame/content theory patterns in 

creoles would be to capture creoles, along with the state of their contributing languages, 

at their inception—a rare and much desired situation by those who study creole 

languages.  In lieu of these ideal circumstances, however, I believe the method of data 

collection I have chosen is the best available method.  This particular method is not 

enough to definitively answer questions about creoles.  However, this investigation is the 

first step in examining creoles in the Frame/content framework, and in this way, I believe 

the results are significant contribution.  In order to better test my hypotheses, I would like 

to augment my existing dataset with additional sources, including other wordlists, reports 

of creole phenomenon and other written corpora.  
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General discussion. 

The purpose of this study was to investigate creoles within the framework of the 

Frame/content model of the evolution of speech production (MacNeilage, 1998).  Based 

on my findings, I also propose that the Frame/content theory may be useful for 

identifying and explaining new phonological trends in creoles, in particular trends related 

to intra- and intersyllabic co-occurrences.  Take, for example, the following findings.   

In my investigation of universal phonological patterns of serial organization in 

creoles, I found that the creole languages in this study exhibited patterns related to the 

Frame/content theory.  Furthermore, the creole languages overall exhibited 

Frame/content stage patterns of serial organization similar to those in NT languages, only 

with less variance and significantly higher levels of intersyllabic consonant place of 

articulation reduplication (C1C2 co-occurrences).  Lastly, the higher C1C2 co-occurrences 

in creoles appear to be due to the high levels of these co-occurrences in novel coinage in 

the creoles in a preliminary study.  The Frame/content theory may provide a basis for 

these findings. 

Frame/content theory and creole phonology.  First, why are creole sound 

patterns more like Frame/content stage patterns than Frame stage patterns?  The simplest 

one is that the primary source of these patterns in the creoles are the patterns in the 

contributing languages, which are also characterized by Frame/content stage patterns.   

The systematic absence of V1C2 co-occurrences and presence of C1C2 consonant 

variegation found in creoles do not come naturally to the speech production apparatus. 

The appearance of Frame/content stage patterns in creoles, then, cannot be attributed to 
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natural speech production propensities that creole speakers share with other humans.  

Instead, creole patterns could be culturally transmitted, or copied from the contributing 

NT languages.  Although the details of these patterns tended not to be highly correlated 

between individual creoles and their respective superstrates, there was a strong link 

between the overall patterns in creoles and NT languages.  Therefore, Frame/content 

patterns may have been transferred from the other contributing NT languages, namely the 

substrate and possibly adstrate languages. 

Alternatively, the presence of Frame/content stage patterns could be the result of a 

demand on evolving languages to tax natural speech production propensities in the 

service of increasing the size of the communicable message set.  As informational needs 

increased, there may have been selection pressures to increase the message set, which 

presumably operate on all languages, including creoles.  Therefore, it is not necessarily 

the case that creoles copied the Frame/content patterns from NT languages.   

Additionally, I found two specific contributions of the creolization process to the 

sound patterns of creoles that go beyond simply copying patterns in other languages.  

First, there was much less variation in the predicted co-occurrence patterns across creoles 

than across NT languages.  This was reflected in the fact that C1V1 co-occurrence patterns 

between creole languages tended to be much more highly correlated than patterns 

between NT languages.  This finding suggests that there is some force toward uniformity 

of these patterns in creoles that is not common to NT languages.   

An additional way in which the sound patterns of creoles were distinct from those 

of NT languages was that novel coinage in creoles appeared to exhibit high levels of C1C2 
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co-occurrences.  A possible explanation for this trend may be found in studies of some 

specific types of neurological patients.  Clearly, the disordered speech of neurological 

patients is in many ways incomparable to the speech of creole speakers.  However, there 

is one similarity between the speech patterns of some patient populations and patterns in 

the novel coinage in creoles.  Just as in novel creole words, high C1C2 co-occurrences, 

though no remarkable C1V1 or V1C2 co-occurrences, characterize the speech output of 

these patients. 

In particular, the speech of patients exhibiting abnormal Supplementary Motor 

Area (SMA) functions due to electrical stimulation, tend to produce fluent, reduplicative 

strings of CV syllables termed non-meaningful recurrent utterances (NMRUs; Blanken, 

Wallesch, & Papagno, 1990; see MacNeilage & Davis, 2001, for a summary of these 

findings).  Recall that in speech production, the SMA is involved in intrinsic, or self-

generated, behaviors (Gazzaniga et al., 2000) and is purported to generate frame structure 

at the premotor level of language planning (MacNeilage, 1998).   

Additional evidence comes from a summary of findings by Jonas (1981, p. 355) 

indicating that tumors creating pressure in the SMA cause patients to spontaneously and 

uncontrollably utter strings of repetitive syllables, such as “la, la, la, la” and “da, da, da, 

da.”  This pattern has also been found in the speech of global aphasics, in which Broca’s 

area, normally involved in speech production, no longer functions, but the SMA remains 

intact and functional (MacNeilage & Davis, 2001).  

MacNeilage and Davis (2001) found that such NMRUs of 44 patients (in Blanken 

et al., 1980; Code, 1982) involved syllable reduplication over half of the time.  They 
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propose that these utterances exemplify a mechanism underlying adult speech production, 

although not typically observed in normal adult speech production, described as a CV 

repetition algorithm, or programmable syllable frame.  In their view, the NMRUs of 

aphasics, as well as those resulting from electrical stimulation and irritative lesions, 

reveal the presence of this cognitive-motor frame.  The frame is considered cognitive in 

the sense that the number of iterations of the frame is determined by referencing an 

abstract representation of the number of syllables in the word being produced.  The frame 

is considered motoric in the sense that it produces the rhythmic basis for the real-time 

organization of syllable output for the word being produced.   

The cognitive-motor frame is considered to provide an organizational basis for 

ordinary speech production in adults.  Its existence is revealed in instances of 

neurological disorders, in which normal speech capabilities are unavailable.  Note, 

however, that the cognitive-motor frame is not considered to be innate in itself.  Instead, 

it may be a self-organized result of the growing need throughout development to produce 

a larger number of different words by segmental concatenation.  The ontogenetic 

precursor to this cognitive-motor frame is considered to be the motor frame, seen in 

infant babbling, which eventually acquires a separate, more abstract, representational 

status.  Therefore, while the output resembles that of the Frame stage, it comes from an 

adult-like cognitive-motor frame rather than an infant-like motor frame.  

With this background regarding a possible basis for the organization of syllable 

sequences in normal speech, let us consider how a creole speaker might invent a sound 

pattern for a new word.  Cognitively speaking, this is a challenging task for speakers 
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already dealing with the difficulties involved in getting social agreement on which sounds 

represent which concepts.  It is well known that for words in NT languages, there is an 

arbitrary relation between concepts and sound patterns, with the exception of 

onomatopoeic words and some other minor phenomena.  The novel words in Table 20 

(refer to p. 93) are certainly not all onomatopoeic.  It is plausible that creole speakers 

inventing new words gain access to the cognitive-motor frame that underlies their normal 

word production in order to come up with a sound pattern for a new word.  This would 

account for the greater frequency of consonantal place of articulation reduplication found 

in coined words.  I favor this explanation over the claim that creole speakers are 

regressing towards their infantile speech stages, since there is no evidence that infantile 

capacities continue to be represented, at least directly, in the underlying neurology of 

adult speech.  Thus, the invention of novel words may be facilitated, or made less 

cognitively demanding, by invoking the existing automatic CV repetition algorithm.   

Universalist models of creole phonology.  Inventiveness in phonological patterns 

in the creoles, in terms of Frame/content theory, was demonstrated primarily in the novel 

coinage, and included higher than expected C1C2 co-occurrences, but not necessarily the 

predicted C1V1 and V1C2 co-occurrences.  These co-occurrences are no more similar to 

those in natural speech acquisition than they are to patterns in adult languages.  As 

mentioned earlier, these co-occurrences appear to be most similar to patterns in speech 

produced in adult global aphasics.  A universalist theory of phonological organization in 

creoles would need to account for this trend.  
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An important question concerning innate universal properties is exactly how they 

would be accessed.  If linguistic universals have an innate neural basis (Bickerton, 1984a; 

Todd, 1974), then what principles govern exactly how and why this neural basis causes 

the particular patterns that we observe in linguistic behavior and not others?  The 

argument that novel words, with C1C2 reduplication patterns, are derived from a 

cognitive-motor frame, includes an attempt to address this access question. 

However, universalists appear to have largely ignored the question of why 

patterns exist in creole phonology.  Universalist accounts tend to display a circularity in 

their argument for the existence of cognitive universals as the cause of precisely the same 

linguistic universals used to provide evidence for the cognitive universals (this has been 

noted by other creolists; e.g. Alleyne, 1980).  This circularity is distinctly reflected in the 

ambiguity of their language regarding explanations for linguistic universals.  For 

example, theorists often use of the term universal to indicate both causal agents and 

resultant behaviors: 

 

 “... the fact that people of different linguistic backgrounds adjust their language 

behavior in similar ways, suggests that the behavior is rule-governed and may be the 

result of linguistic universals.” (Todd, 1974, p. 42) 

  

“... in the areas of syntax and morphology linguistic universals will be the main 

source of structural expansion...” (Muysken, 1980, p. 36)  
 

“... universal tendencies in pidginization and creolization play some role in shaping 

creole languages...” and later “Universals can also be seen to play a role in the 

pidginization and creolization process in that sounds that are found throughout most 

of the world’s languages (e.g. /d/ or /m/) are more likely to survive pidginization and 

creolization than sounds that are relatively rare...” (Holm, 1988, p. 11 & 107) 

  

“When a given [pidgin] speaker does simplify native-language structures, the results 

of that process will be determined by universal structural tendencies.” (Thomason & 

Kaufman, 1988, p.192) 
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By including these quotes, I simply hope to illustrate a bias in creolistics against 

addressing explanations for the presence of certain universals in linguistic structures and 

not others.  The way in which we approach the study of creolistics and the terms we use 

to describe creole phenomena can serve to direct our conceptualization of certain 

problems in the field, as well as limit our awareness of others (for a discussion on the 

effects of language on the direction of study, see Burke, 1966).  Distinguishing between 

universal cognitive predispositions and universals in linguistic behavior in the creole 

literature would be a beneficial step in the direction of studying explanations for the 

presence of both types of universals. 

Substratist models of creole phonology.  The current study did not rule out the 

possibility of substrate transfer in the patterns of the novel coinage.  In particular, the 

preliminary study of possible influence on single creole, Chinook Jargon, by two of its 

substrates was inconclusive.  Thus, the influence on patterns in novel creole word 

formation due to substrate transfer remains undetermined.  Reduplication in creoles may 

be due to transfer from African and native North American substrate models, although 

how this would be done is left unexplained.  What principles govern how a pattern such 

as intersyllabic consonant reduplication is transferred from an existing language to 

another?  A convincing substrate transfer theory needs to account for how transfer occurs, 

and why some patterns are copied and others are not.  

High levels of syllable reduplication in creole word formation could be due to 

copying the tendency for word reduplication (and in cases of CV and CVC words, 

intersyllabic consonant place of articulation reduplication) in substrates, an unexplained 
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curiosity in itself.  As mentioned, word reduplication is reported to be high in most 

African substrates (Bakker, 2003), although there is no theoretical account for this 

phenomenon.  It may be that many these languages were themselves more recently 

influenced by contact-induced change and that the trend for word reduplication is 

particular to only to contact-induced change.   

This hypothesis does not fit with Bakker's (2003) claim, however, that the 

presence of reduplicated forms in pidgins is low, while the presence of reduplicated 

forms in creoles is high.  He (2003, p. 43) writes, though, that “in most pidgins, there are 

words which look like reduplicated forms, but these are not productively derived: a 

simple form is lacking, or the reduplicated form has no meaning.”  Thus, it is quite 

possible that although reduplication is not common lexical process in pidgins, consonant 

place of articulation reduplication may in fact be more common in pidgins, as it appears 

to be in creoles.  In any case, a substrate transfer theory of reduplication in creoles needs 

to account for the high frequency of this trend in some NT languages (particularly 

African substrates) and not others (most superstrates).  
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Future directions.   

With more questions than answers, there are several studies I would like to 

conduct on this topic.  First, I would like to build a larger corpora of both creole and NT 

languages, in particular, to compare substrate languages with the creoles.  Substrates are 

reported to have an impact on the phonological organization of creoles (Holm, 1988), and 

unfortunately, the substrates of the creoles studies here have been neglected. 

Additionally, I plan to augment the novel Chinook Jargon dataset to further tease 

apart whether higher than normal intersyllabic consonant place of articulation 

reduplication in this creole is present due to a process unique to creolization (such as 

cognitive-motor frame utilization) or encouraged by this same trend in its contributing 

languages.  Grant (2003) claims that both the historical record and corpora of Chinook 

Jargon (e.g. the 2,600 word dictionary compiled by Johnson & Zenk, 2003) are much 

richer than those of any other North American contact language; therefore, there should 

be many existing corpora from which I can add to my current corpus of Chinook Jargon 

words.   

Furthermore, in studying whether intersyllabic reduplication is common in novel 

coinage across creoles, I plan to collect reported instances of novel coinage in other 

creole languages.  Reports of individual instances or several instances of such words will 

need to be researched.  I encountered a few examples in the creole literature in an article 

by Hancock (1980).  Interestingly, five of the seven coined words reported by Hancock 

(1980, p. 68), described as the result of “spontaneous creation with no exterior model,” 
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exhibit intersyllabic consonant place of articulation reduplication.  The seven words can 

be seen in Table 24. 
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Table 22.  Coined creole words in Hancock (1980, p. 68). 

Language Item Meaning 

Trinidadian Creole bobolυps [a fat lady] 

Papia Kristang brεmbrεŋ [a drum] 

Papiamentu kɔŋkəl [to knock together] 

Sierra Leone Krio flεŋ"bεn i  [smartly dressed] 

Chinook Jargon hihi  [laugh] 

Chinook Jargon xɔxɔ [cough] 

Chinook Jargon pɔx [to puff] 

 

I would also eventually like to explore other cases of linguistic creativity, 

including other types of contact-induced change, foreigner talk, and second language 

acquisition, in the context of the Frame/content model of speech production.  I hope to 

add to this model, and to the study of speech in general, by identifying how these other 

cases fit into the Frame/content theory.  

This dissertation is the beginning of a search for an explanation of universal 

patterns in the serial organization of speech sounds in creole languages.  The 

Frame/content theory of the evolution of speech production (MacNeilage, 1998) is an 

advantageous model in this investigation, because it elucidates universals in the co-

occurrence of speech sounds in normal and disordered adult speech.  Perhaps the main 

contribution of this dissertation is the attempt to direct this same investigation toward 

patterns in creole phonology. 
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